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7b Miles Berrt^ of 66, Chancery^lane, in the county 

of Middlesex, patent agent and mechanical draftsman, 

for certain improvements in machinery or apparatus for 

forming staves for barrels, casks, and other purposes.-^ 

[Sealed I3th July^ 1836.] 

These improvements in machinery or apparatus for 
forming staves for barrels^ casks^ and other purposes^ are 
designed for cutting out and shaping such staves from a 
solid piece or block of timber^ in a more expeditious and 
perfect manner than has heretofore been effected by ma- 
chinery. They apply to the several operations^ firstly, of 
cutting off or severing in curved shapes the requisite 
thicknesses from the block to form the staves ; secondly, 
in bevelling and properly shaping the edges of such por- 
tions, or staves, in order that they may fit accurately 
together at the junctions, when combined to form a cask } 
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and, thirdly, in dressing or finishing, and shaping the outer 
surfaces of such staves, to suit the proper rounded form 
of the barrel when completed. 

The improvements are embodied in what may be con- 
sidered three distinct machines, although the requisite 
parts for performing two or more of the operations may be 
united in one framing, if considered desirable, as will be 
shown in the accompanying drawings. 

The piece of wood to be operated upon, is first rendered 
or prepared by sawing or otherwise, and brought to a 
proper parallel and equal thickness to suit the proposed 
width of the stave ; the breadth of the block being in ac- 
cordance with the proposed length of the stave ; and it is 
to be understood that the fibres of the wood are to be 
kept as nearly as possible in the longitudinal direction of 
the stave. 

In Plate I., fig, 1, is a plan or horizontal view of one 
of tliede improved machines, for cutting off or severing the 
requisite portions to form the staves ; the platform or car- 
riage which contains the timber being just about to start, 
and Mng the block under the operation of the saw to cut 
off a stave ; fig. 2, is a front elevation, with the block of 
timber shown ip its proper situation ; and fig. 3, is a simi- 
lar view to fig. 2, the sliding carriage on which the block 
of timber is placed being removed to expose the parts 
below ; fig. 4, is a plan view of the timber carriage or 
platfonn detached from the machine; the parts being 
showil in a different position to fig. 1, that is, with the 
sliding lever clamps opened, and drawn back ready to take 
afreBhht)ld of the block, as will be hereafter explained ; the 
cross beam of the carriage being removed to expose the parts 
beneath : a, a, a, is the framework and standards of the 
tfiichine, Which may be constructed of wood or metal in 
MSy CdhVi&fiieirt manner ; ft, ft, is the carriage and platform 
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upon which the block of timber in placed; e> e, ore the 
curved guides or beds upon which the carriage travels (in 
the direction of the arrows)^ as the portions intended to 
form the staves are severed from the block by the circular 
saw d, which is made concave on its side next the blocks 
and convex on the other^ so as to suit the curve or bilge 
of the stave; but it should be parallel in thickness, or 
nearly so. The saw is mounted on the end of the shaft 
or axle e, turning in proper bearings in the framework, 
and is put in rapid rotary motion by a band passed from 
a steam engine, or other first mover, to the ri^er/. The 
carriage is actuated by an endless band g, passed round a 
small pulley on the axle e, and over guide pulleys to the 
rigger A, mounted on the end of the shaft i, which turns 
in a proper bearing in the framework at its outer end, and 
at the (^posite extremity in a bearing mounted on the 
rocking lever k ; the ftdcrum of this rocking lever being in 
the centre pins of the cross bar /, to which it is attached. 

This shaft t, carries an endless screw or worm m, which 
takes into a toothed rack n, mounted on the und^ side of 
the carriage, and thereby causes it to travel progressively 
in the direction of the arrows, until a stave has beea 
severed from the block. When this has been done, the 
endless screw is thrown out of gear with the rack, and the 
carriage is allowed immediately to run back to its first 
position (as shown in fig. 2), which it is caused to do by a 
weight suspended from a cord o, passed over a pulley, and 
attached to the carriage. The endless screw is kept in 
gear with the rack n, by a projecting shed or piece ji», on 
the sliding bar q, the shed being held down by a projecting 
spring catch r, on the framework. The sUding bar 9, is 
att^hed to the rocking lever ky by screws and slots, so as 
to allow it to slide finely in the direction of its length. 

The Uock of timber is placed upon the carriage, rettidg 
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upon the cross rails s^ s, its inner edge projecting over 
from the carriage a sufficient distance^ so that the saw d, 
mRjy in the first instance^ cut off a sufficient quantity^ with- 
out wasting more of the timber than necessary, to give the 
proper curved or bilged form to the outer surface of the 
stave next to be severed from the block ; care being taken^ 
in the first instance, to place the timber in its proper 
position upon the platform: t, is a guide pin or stop, 
against which one edge of the timber is placed, to assist in 
adjusting its position. The block is held on the carriage 
by the weighted lever clamp u, which is raised to admit 
of the timber being placed upon the cross rails. 

This lever damp is mounted, so as to turn freely on a . 
joint in an adjustable bearing on the cross beam t;, of the 
carriage. It has at its fulcrum end n cam or curved arm, 
which acts upon a spring piece w?, furnished with claws or 
teeth, which are pressed into the block when forced down 
by the lever clamp, and thereby holds it firmly. 

The machine being put into operation, it continues to cut 
off the required portions for the staves, and feed in or shift 
the timber forward, each time the carriage and platform 
returns after a stave has been cut off. This is effected in 
the following manner: — On the piece of timber being 
placed upon the carriage in the position shown by the 
dotted lines a, a, in fig. 1, and secured by the lever damp, 
the endless screw m, is thrown into gear with the rack 
», by first pushing and then depressing the handle of the 
sliding bar y, which will move the stud^, firom the upper 
side of the spring catch r ; a spring attached to the bar 
returning it, and bringing the stud under the catch : this 
movement will raise the other end of the rocking lever, 
and keep the worm and rack in gear. On this being done, 
the carriage with the timber will immediately begin to 
travel along the guid^ beds c^ c, and bring the timber 
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under tbe operatioii of the saw d; the carriage continuing 
to travel in the direction of the arrow until the stave is 
severed from the timber. At this time the stop piece x, 
on the under side of the csoriage^ comes in contact with 
another stop piece y, on the shding bar q, whereby the 
stud Pj on the sliding bar will be withdrawn and disen- 
gaged fix>m the catch r^ when a spring z, placed on the 
under side of the carriage^ will immediately depress this 
end of the rocking lever k, and throw the endless screw m^ 
out of gear with the rack n; and the carriage will be &ee 
to be run back into the position shown in fig. 1^ which it 
will be caused to do by the weight of the cord o. 

The stud of the lever clamp u, as the carriage runs 
back^ passes up the inclined plane x/^ whereby its longer 
end is raised^ and the timber released from the pressure : 
the inclined plane 15^ being connected by a joint to its 
standard 16^ so as to allow of the stud passing imder it as 
the carriage travels the reverse way. 

The timber must now be moved inward^ the proper dis- 
tance for another stave^ by the feeding apparatus^ which I 
shall describe : 1^ 1^ are sliding lever clamps^ placed one on 
each side of the carriage^ and held in their proper situa- 
tions by screws and slots ;' they are furnished with claws 
or clamps formed on their inner ends, and have a paraUel 
and longitudinal sUding motion given to tiiem, as weU as 
an opening and closing movement to the claws or clamps, 
by the following means : the sliding lever clamps are con- 
nected by joints to the bars 2, 2, which are also jointed 
at their other extremities, to the inner end of the centre 
lever 3 ; and as the outer end of this lever is moved from 
side to side, governed by its pin 25, shding in the parallel 
slot 26, during the travelling of the carriage, the claws or 
clamps of the sliding levers 1, 1, are brought nearer to or 
farther from each other, and are thereby made to take fast 
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hold of the blocks in order to cai^ it forward a proper 
distance^ and then release it^ for the purpose of taking fresh 
hold^ and so on. The jc^rrying in of the plank or feedings 
is effepted by the T-shaped lever 4^ haying its ftdcrum on 
th^ pin 5. The end of one of the arms of this lever is 
c<Hinected by a pin and slot joint to the right hand lever 
elamp^ the other end being connected by a knuckle joint 
to another lever 6^ having its fulcrum at 7> and its reverse 
end connected by a pin and slot joint to the left hand lever 
clamp. The third or outer arm of the lever is acted upon 
by a stop piece, fixed on to the framework, and is thereby 
caused (as the carriage retimis) to act upon the clamp 
levers, and make them carry forward the block. These 
two movements of the lever clamps are effected in the fol« 
lowing manner:-— 

Suppose the carriage to have proceeded in the direction 
of the arrow, and the saw has nearly cut off a stave, the 
end of the centre lever 3, will have come in contact with 
the upper end of the weighted stop lever 8, which is forced 
towards the left hand by the weight and cord 9 ; and as 
the carnage continues to move towards the right hand, the 
stop lever 8, will arrest the progress of the end of the centre 
lever 3, as the carriage travels past, and cause it to draw 
the clamps together at its inner end by means of the con-^ 
nexions, and thereby cause them to close upon the block ; 
and when they have taken a sufficiently firm hold, the stop 
lever 8, will give way. The end of the centre lever is 
nstained in this position by a pall or tooth on its under 
aide, taking into the teeth of arrack 10, formed on the 
upper side of the lever 11 y which lever has its ftdcrum at 
one end in the pin 12, the other end being held up toward 
the centre lever by a spring 13. On the carriage nearly 
finishing its motion towards the right hand, that is, as soon 
as the stave is cut o% the adjustable stop <%?, on the under 
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side of the carriage^ comes into contact with the catch 
piece y, on the bar q ; and by sliding that bar longitudi- 
nally^ draws the eatch p^ from under the i^prih^ tetoh t% 
when the iq)ring z^ on the underside of the carriag^^ will 
depress this end of the rocking levter k^ and draw the ^nd^ 
less worm out of gear with the rack «. The carriage witt 
now be made to run quickly back by the weight on th^ 
cord Oy and the stud of the lever clamp dy will now comft 
in contact with the inclined plane 15, by which it will be 
raised^ and the timber freed from the pressure. At this 
tmie, the outer arm of the T-lever comes in contact with 
tiie fi^ed stop piece 1/, of the framework, and the arm <X 
this l€¥6r is thereby arrested, which causes its other arms, 
by their'connexion with the sliding lever clamps, to ion&t 
thcim forward, and carry with them the timber, the premier 
distance for the thickness of a stave. When this is done, 
the stud of th^ lever clamp u^ has passed away frnm the 
upper side of the inclined plane 15, and the weighted end 
rf the tev«r clamp «, has fallen down, and has again firmly 
secured the block. At this time, thte projecting stop piec6 
if, on the underside of the carriage, comes into contact 
with the spring catch r, of the framework, and forcing it 
back, releases the projecting stud j9, of the sliding bar q^ 
by which means the lever is freed, and the spring Zy of tiie 
carriage immediately forces this end of the rocking lever 
down, and raises the other end, which brings the endtefs 
screw into gear with the rack, when the carriage again 
begins to move in the direction of the arrows. The atnd 
of the lever clainp u, passing under the inchned plane 15, 
which is jointed to its standard 16, thereby allowing it to 
be raised, so as to permit the stud to pass, when It.fidlb 
into its former position, to ' receive the stud on its uppet 
side on the return of the carriage. And as the carnage 
pnigreasea, the stud 18, of the lever 11, cones in contact 
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with the under side of the inclined plane of the trip lever 
19^ which is mounted on a pin joint on the side of the 
fi^mework. By these means^ the stud 18^ and lever 11^ 
'will be depressed^ which will withdraw the teeth of the 
lack 10^ jfrom the pall or catch of the centre lever 3^ and 
leaves it free to be moved back again ; and the clamps 
opened by the spring 20^ connected at one end to the 
centre lever^ and at the other to the frame of the carriage. 
The lever clamps are thereby opened for the purpose of 
releasing the timber^ when they are drawn back ready to 
take hold of another part of the timber^ by the springs 21^ 
21^ at their sides connected by pins to the levers^ and to 
the frame of the carriage ; the distance they are brought 
back being according to the thickness of the stave^ which 
is determined by the adjusting screw 22^ on the right hand 
sliding lever clamp^ and the stop piece 23> on the frame of 
the carriage. The progress of the carriage continuing, the 
end of the centre lever again comes in contact with the 
weighted stop lever 8, when the lever clamps are made to 
take a fresh hold on the timber; and the other parts will go 
through the same motion as before described^ continually 
cutting off a fresh portion^ to form a«stave^ until the timber 
is used up, when the carriage must be stopped, and a fresh 
piece of timber introduced* 

In concluding the description of this machine, I would 
remark, that the cross beam of the carriage is made adjust- 
able by screws and nuts upon the vertical standard sup- 
porting it, in order that the lever clamp may be made to 
press with proper force upon pieces of timber of different 
thickness, and that the curve of the guide beds of the car* 
riage should be the segment of a circle, or nearly so, and 
adapted to suit the intended bilge of the stave or cask. 

Also, I wpuld remark, that there maybe a revolving fan 
or blower 22; and proper guides or partitions placed in con-^ 
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nexion with the machine under the saw^ in order to bl6w 
off the sawdust in one direction. 

The next operation I shall describe^ \dll be that of bevel- 
ling and properly shaping the edges of the now cut staves, 
lliat is, giving them the required '^head rake;'' a narrowing 
form from the t^ntres toward the ends, whidi is also 
effected by a circular saw : the mechanism for performing 
which is exhibited in the several figures in sheet 2, of the 
accompanying drawings, and is mounted in conjunction 
with the machinery for rounding and shaping the outer 
surface of the staves in one framework. 

Fig. 1^, is a plan or horizontal view of this double ma- 
chine; the mechanism for bevelling and shaping the edges 
being situated on one side of the framework, and that for 
rounding the outer surfiice on the other side. Fig. 2*, is a 
side elevation of the machine, taken on that side next the 
rounding machinery; and fig. 3*, is a transverse sectioUji 
taken through both machines, in the direction ofthe dotted 
line a, b, in fig. 1 : a, a, is the framework and standards of 
the machineiy ; A, the platform, or carriage, upon which a 
number of unfinished staves are placed, the carriage tra- 
velling along the curved bed or rail c. The staves are 
placed on the carriage, with their outer or bilging side 
downwards, and are held firmly therein by a lever clamp d^ 
mounted in the adjustable cross beam e, of the carriage. 
'Hie lever acts upon the spring piece ^ as in the former 
instance ; but the teeth, or claws, are dispensed with. The 
staves are sustained in the carriage by their ends resting: 
<m projecting ribs, being pressed downwards in the middle^ 
the crosses are cut to nearly the required bevel and head 
rake, the staves being bent into the form (or nearly so) 
they win be when hooped together : ff, is the circular saw^ 
which in this instance is of the ordinary construction^ and 
is mounted on the main driving shaft hj which tur&» 

VOL. zxxz, 
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x!ftpldl; iQ prop^ beltings in tbe finuaiewodc, wd i&^ 9^ 
a slight angle with the hm^on^ to giye, in coiyu^ctioa 
vAth^P n^^ifm position of t^e omU^ h^^e^r^e- 
i|Qrit>^^ Hk^ proper bevfgl to the edge of th^ stave. Motion 
if oCH^muiiil^ated to tb^ n»^ shall h, by a bfiQfl pase^ 
%n^ <KP7 fir^ inover to t)iQ rigger ^ w¥i^ S^^s nu^oa to 
ti^ ^w jT^ and tl^rough an endlesa band k, pas|S|iiig over 
8^^ p^Ueys to th^ rigger 2, on the end of the abaft m^- 
carrying w endleps wQnn pr screw 91;^ a£r in thq ibfxo^ 
Bj^hinet Th^ fi^d& ttt» ia iiipiQunted at ita QViter end ip ^. 
proper bearing in the framing^ ito pther extremity turning 
in a b^forii^g on tl|€t e^d of th^ lever Qj having its fulcnvm 
V^ tb^ sid^ Qrwve$ which lever acti$ in conj^nctiQ|l with n 
^RfiQg QB^dhp, \fy which the andleas screw i^i thrown ij^to' 
Qg out of gaar^ wit}i ^ rapk fi, placed on the underside of 
tt^Q carri«j^/aa before ; r^ is ^spring adapted to the abaft^ 
teflding to ke^ep i^ pressed down with the ^dless wonn 
yfih^^ ihf(^vn owt of g^ar, the spripg catch p^ i^eepiqg it in 
gftpr wl^n |h^ carriage is in operatioi^. . The o^rqa^ ia 
I^oed op the fram^orkj mik it9 innj^ f(dge renting on 
the curved guide bed^ or rail c; and its otlier or outer edge . ' 
ia supported by the ^justable tail piece a, which works in 
a groov)^ tj, in th« framework* By inspecting fig. 3*> i^ will , 
be ^en that by pi^ana of this adyustable tail piece ^ the 
platfiwniQ^ or carn^ge^ with the atavesj can be set at any 
raq^ired angle to the horizon^ that is; with the inn«r edges 
of the Qtayas io^ining over towards the circular saw 9 and 
by tbcae vaean^ and a^o the incUned position of the a:^ 
of the sf^Wj th^ ^dg^s of the staves are cut t6 any required 
b|v«L 4t^ t|i^ s9m# tuq^^ &q^ the ciured or bilged fi>rin 
of th^ 9l9¥ea apd 4u^ir po^tiop in tiiie t^wpsisfg^ the pa?oper 
hpfid r^ or iaarrpi«ii^ ^^<^ffsar4s H^ endi if^gP^n to t^e^n, 
t^tejrglff Bfi^Alfiiftg <^v€? nea^lgr pf the jwpp^ *9p^ &r 
p«if«i« l§g«ttejr.a»d ftra^ y^wk, *)i? %ey ^ %^^y 
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be pr^ared neufy ready for the cooper, and will reqoat 
Jbul little ad|ti8tmg or finishing by hand. 

The operatian of this mechanism is as fellows :— -the car- 
riage beixig situated at one end of the machine, as shown in 
fig» 1^, and the worm and rack out of gear, a propw num* 
her of unfinished stares are placed on the carriage with th^ 
tulged or outer sides downwards, their edges being pressed 
in contact with the guide stops u, u, fixed on the frame- 
work; tiie handle of the lever clamp d, is then moved over 
to Hie other side and depressed, when the staves will be 
held finnfy in the carriage. The attendant then throws 
the worm and rack into gear, hy depressing the outer end 
of the lever o : this will raise the end of the shaft m, and 
hring the wonn into gear with the rack, in which position 
it will he held by the spring catch p. The carriage will 
now immediately begin to move in the direction of the 
arrow, bringing the staves under the operation of the saw^ 
when the superfluous parts will be cut off; and as soon as 
this is eflfeoted, the projecting stud or stop piece v, on the 
side of thecaniage, comes into contact with the upper end 
of the spring catch p, which will thereby withdraw the 
catch finom the end of the lever o, and consequently release 
it. The spring r, of the shaft m, will then depress the 
worm, and draw it out of gear with the rack ; and the 
poogress of the carriage will be stopped, when it may be 
zstumed to its former position by hand or a weight, as in 
the first machine. The end of the lever clamp <f, is then 
to be raised and turned over, when the staves will be 
ideased': - they are then to be removed and reversed in 
the carriage, and their other edges brought to under the 
operation of the saw, as above described. 

I shall now proceed to explain the mechanism for shap* 
i^ or roundhdg off the outer surflice of the staves, to suit 
tke loimded Ibnm of the casks or barrels. A number of 
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the staves^are brought to this machine^ and pkced upon 
a platform between guides with their outer or bilged sur- 
£ices upwards^ and are severally carried by means of an 
endless chain furnished with claws under the operation of 
a series of rapidly revolving cutters or adzes^ which remove 
the superfluous portions of the edges of the staves^ and 
shape them to suit the outer or rounded form of the barrel ; 
the platform with the staves being brought up to the 
action of the revolving cutters by weighted levers. 

A, Ay is the platform, upon one end of which the staves 
B^ By are placed between the upright guides c^ c, c, as shown 
in figs. 2'^y and S*, the other end of the platform being used 
for the delivering thereof. This platform is attached to 
strong legs D^ moving vertically between proper guides on 
the ends of the frame^ or by screws and slots connexions. 
The platform with the staves is supported upon the shorter 
ends of two weighted levers k, b, having their fiilcrums in 
the framework^ and carrying heavy weights f^ v, at their other 
extremities; o^ o^ o^ are the revolving adzes or cutters^ se- 
cored to discs h^ h^ mounted on the shaft i; which shaft 
turns in proper plummer boxes or bearings in the metal 
firaming k^ k^ fixed on to the firamework of the machine. The 
cutters and shaft are put in rapid motion by a band or strap 
passed from the pulley or rigger l, (on the main drawing 
shaft z,) to another rigger n, on the end of the shaft i : 
N^ Ny is the endless chain^ moving in a guide groove on the 
upper side of the platform ; its claws or Jiooks projecting 
up through the groove, so as to take hold of the staves, as 
s'lown in figs. 1*, and 3*. The chain is passed over proper 
guide pulleys in the platform at one end of the machine, 
and over the toothed carrying or spur pulley o, at the 
other end of the machine. The chain carries two or more 
hooks or claws p, which take hold of the staves, and bring 
them under Ihe operation of the rotatory cutters ; the chaia 
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being put in motion in the following manner:— o^ is an 
endless band passed from a small rigger or pulley on the 
end of the shaft i^ and over the pulley b^ mounted, but 
taming loosely on a centre pin or stud fixed in the frame- 
work> imd carrying another smaller pulley s, on its boss ; 
fironi whence another endless band passes to the other 
pulley T, also turning loosely on a projecting centre stud or 
pin, and carrying a small toothed wheel u, which takes into 
the larger toothed wheel v, on the end of the axle of the 
spur pinion o, of the endless chain. 

The staves being placed in the machine, as shown in 
fig. 2^9 the hooks or claws of the endless chain com^rm eon- 
tact with the ends of the undermost stave of the pile, and 
any it forward. It is then brought under the operation 
of the cutters which takes off the superfluous parts of the 
outer surface of the staves ; and when that is done,/they are 
delivered in a nearly finished state from the opposite end 
of the platform: w, w, are spring guides, which serve to 
assist in conducting the staves properly under the operation 
of tiie cutters ; and x, x, are retarding springs, which re- 
criviB the stave, and prevent it being dragged out of the 
machine by the cutters ; this may also be accomplished by 
weighted fnction roUers pressing upon the staves, if thought 
desirable : y, t, are studs or pins placed on the legs d, of 
the plaifoinn, which prevent the staves being carried up 
too near the rotatory cutters. 

Having now described the construction and operation of 
these several machines, I wish it to be understood that I 
do not intend to confme myself to the precise form or 
dimensions of the parts herein shown, as they must be 
varied to suit staves of different sizes, and adapted for differ- 
ent shaped barrels, pipes, or hogsheads, and also, in some 
measure, to the nature of the wood to be operated upon* 
And I do not mean to claim any of the working parta 
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separate^ as jsom^ of Ihm saaj ha^ H^Ma^jb^^ie HaedliBlkr 
B};ch or sijnilar pmppg^ss: but I ^lakn mu tba esaai^tial.ffiir 
tive? of these improyemCTti^ ^rstly, tjie anra^g^di^ift «r 
constTUctioA «^ adaptaijon ^ tib^ i^iachiAeiyjfr^^ Htmae 
desQiibed^ for Qui^ds^aS cmved or bulgiBg p^v^oi^ ^e^m ^ 
piece of timber^ tp pnoduee stavea, by means of a ^iiipi^ 
copcave-cQjxyeTi: mw^ adapted to a fiwcmg^^ or j^sltBcKms 
carryiug the tixnber, and travelUng upon curved b^da ior 
g^ide rails^ amd having a proper feeding i^ppfunaki% aUd 
mechanism for throwing th^ machine in and Qui of fiMC^ 
and runnipg the carriage forwards and bapkwardfi ^tiling 
such operation, however the driving way Ite ^fleeted, ot 
the forms ofi^ framework varied: aeoondly, themo^iifiry 
second above described, for shaping the side9 of theistama 
to the proper curve or bead rake^ and bevelUog tbeir edgaa 
by means of the platform, or carriage, traveJUiiig tipon f9S§ 
placed at an inclination to the hprizpn, apd adapted to ft 
circular 9aw$ the asda of which mi^y, if 4ewpd9 be at to 
inclination to the horizon, for the purpose of CMttibg th« 
edges of the staves at the required angk^ or beyd ) andi 
at the same time (from the bent pr bulged form of tibe 
staves placed upon the carriage), the saw ia made to gm 
them the required shape, or ^^ head rake,'^ tjbat is, rendering 
them narrower at the ends l^an in the middle: and, thirdly, 
in the mechanism or apparatus third above described, hf 
which the outer surfaces of the staves are lH*ought under 
the operation of rapidly revolving cutters, or edgea, vlitch 
take off the superfluou9 parts, bringing them to accord wiftlt 
the rounded shape of t|ie barrel when completed.-^ [Inrolkd 
in th^ Rolb Chapel Office, Janmry, 18370 

8p«qfic«Uoa djTftwa by Mesin. 27ewton aad Bany. 
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To David Napieb of fhe. Yori'Teadf^ Lambeth^ m ti^ 
county ofSwrrejiy engineef^for hi$ inventUn qf mp9^4M 
ments in tetter-pre^jprintinfi.-^ [Sealed 18th Apal» 18^7»]( 

T^mu^ mx€a{mt etfmM^ kt imprcrremeitts updn twd dSfiei^- 
etat kixidft otiF tette9V|^^e9» prmting mitcUEces ; vk. &r^ that 
kkd vMA n kiimm li^ tke nseme of flat-sutfaee ptkiting 
nuiahkwtl;: <&• type being Md'updtr one i^orfkle^ and tlie 
loqmniiHi giveiir bjF afittotibf^^ by means of leVeYS of otlierr 
s:^oaecoisdjy5 ia^thflit kmd whicb is known by tlie name of 
prtffting BMieliines^ h^tvhtg tibe type fixed upon 
OM. aylmdi^^ baA the ittpresfsion given by another^ which 
ntabrm atong wkk and a^ssonst it. 
- Both: tfie above sMlioAs of printing have been long 
lq|((ywi4 and in use ^ asd seeliig; that I chim na pdrtScnlar 
amiBgAabiii <ir (Xmstifviatimi af these madbines^ either hi 
wb^ er in. feu^ save only tho^e points* which: are the 
sulyedkcil tbisFatfto^^ I have* tberdfore drsewn and des- 
cijbed lit tUs' s^ifi(^atioif those parts oniy which are 
nm^sBOfto a fuB imd^rdtendin;^ of my invention. Plate 11.^ 
fi^Bi 8, 9y and 10^- ilhtet^ate the* first part of my invention 
(the sane letters denoting the same parts in each) ; the 
ol^jest oiwydi'is i^ obtain front the contintrons revolving 
shfllt A, a horidenlai reciprocatfa^g action to iSie fnsket 
firame b^ and^ at the same time, an interval of rest at each 
end: of« its^aoCio^, taalSoiw time for the impression to* be 
taten^.aiuii&r'Ia^^dng. on' the paper, &c. This is obtained. 
by, the coaupMind exeentric piece c, which t shall here- 
aflbn doMmiiiaite' Ite guide c, of which fig. 9^, is an ete- 
vatKiii> aad: fig^ lO^* a section, the action of which is as 
folbws. ' 

Tha^gtddircv beai(gftsed'upon>t£Le shaft a, which revotyes 
in 4fasLflKre(ttioB. of tibe^ airrows with the slMing piece n, con* 
nedanirtarstiMLtipl «C»i9ii^ kvek* ifi', as-i^fiowh in section fit^fi^; 

lOHMbiwMrtMkiittiD ilf^^ii^E^«te grttof#(rf^thef^^S£ete^cr, ai( 
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shown at different points in fig. 9^ whilst the lever s^ is 
connected with the fnsket frame b, by levers, as shown at 
fig. 8. It is obvious, that as the guide c, revolves firom its 
present position in fig. 8, that during the first half revolu- 
tion it will produce no action upon the lever e, the sliding 
piece D, being then in the outer concentric groove f, and 
consequently the fiisket firame b, wiU be at rest in ita pre- 
sent position. But during the second half revolution> the 
action of the sliding piece d, in the excentric groove o^ 
will bring the lever e, down to the dotted line h, and conse- 
quently the centre of the fiisket fi*ame b, firom i, to k, as 
shown by the dotted lines, which denote the vibration of the 
levers. The third half revolution will produce no action 
on the lever £, the sliding piece b, being then in the inaer 
concentric groove l, leaving the fiisket fi'ame b^ at rest 
as before, but at the opposite end of its action ; and during 
these intervals of rest, the fiisket frame b, being double^ 
an impression may be given by the surface (or platen), re- 
presented at M, in any of the ordinary ways, at one end, 
while a sheet is being laid on at the other. During- the 
fourth half revolution of the guide c, the action of the 
sliding piece D, in the excentric groove n, will bring the 
lever up again to its original position; and, in like manner, 
the fiisket frame b, to the point from whence it started, as 
seen at fig. 8. 

Fig. 11, will serve to describe the second part of my in- 
vention, which is a greater facility in the process of printing. 
This I obtain Mmply by appropriating part of the periphery 
of the type cylinder as a distributing surface for the ink, and 
increasing the inner bar of the impressing cylinder, thus 
enabUng me to obtain several impressions fi'om one type 
cylinder : a, represents a type cyUnder, which revolves in 
the direction of the arrows.; firom b, to c, lepresehts stereo- 
type plates ; d, d, d, &c. &c.; impression cylinders with 

their inking rollers s } the distributing auiface may com- 



J 



Napiei^Syfor Impts. in Lett er^pr ess Printing » 17 

mence at s^ and occupy more or less of the type cylinder a, 
according to the number of impression cylinders Dy iur 
tended to be used. 

The feeding roller f^ which takes its ink in the common 
way firom the duct roller g^ communicates the same in two 
or three revolutions on the distributing surface at e^ so 
that each set of inking rollers h^ h^ h^ &c. &c.^ will pasa 
over the whole length of distributing surface e, before they 
come into contact with the type, there being one set of 
inking rollers h, for each impressing cylinder d. The paper 
may be suppHed and deUvered in any of the usual ways ; 
that represented by the rollers i, tapes k, and boards l, is 
adopted by someof themost rapid machines atpresent in use. 

I may here again state, that I claim no particular ar- 
rangement or construction of these machines, either in the 
whole or*in part, save only the points already described, 
and which are as follows ; viz. first, in flat-surface printing 
machines, I do claim as my invention, that peculiar com- 
bination of excentric and concentric guides which I have 
called the guide c, whereby I obtain from the shaft a, a 
reciprocating action to the frisket frame b, and an interval 
of rest at each end of its action ; secondly, in cylindrical 
printing machines, I do claim as my invention, the mode 
of appropriating a part of the periphery of the cylinder on 
which the type (of whatever kind) are fixed as a distribut- 
ing surface for the ink, in combination with the increasing 
the nimiber of impression cyhnders and their inking rollers, 
and so to multiply impressions, as above described. — [/w- 
roUed in the Inrolment Office, October, 1837-] 

specification drawn by the Patentee. 

[]The above is a literal copy from the record, and the plate i& a 
Bpecimen of the original drawing : it is to be regretted that so 
Imperfect a document should have been'inrolled of an invention 
said to possess considerable merit.— 'Epxtur.] 

VOL. XIII. 9 
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fb HfiKfeY dtiENTii^ TijNEsbN, late of Parisy in (tie 
kifigdtm '^fPrckce, hit how of Leicester'Square^ in iKe 
county of Middlesex, gentleman, for an improved con- 
striiction of ihe^oriiiMe vessels ttsedfor containing por- 
tiiiflie guSj and of the apparhtus or machinery used for 

' cohipressing sruck ghs therein ; and of apparatiLS or mechd" 

histnfor r^gulatirig the issue or supply of gas either frdiii 

a portable vessel or from fixed pipes comfnunicating wit a 

an ordinary gasometer, being a communication from a 

ftyretgner remMng abroad. — [Sealed 19th October, 1837.} 

The specification commences by observing, that it has been 
usual to construct Vessels for containing compresi^d gas, 
in a cylindrical form> with henuspherical ends ; and that 
in the event of such vessel exploding^ the whole of its con'* 
tents was instantly thmwn into the apartment. To obviate 
this, it is now proposed to construct rec^tacles fo^ don*- 
taining portable gas, by combining several smaller Vescds 
in one case, and causing them all to comnxunicate, by small 
pipes^ with the burner; but suflBiciently throttled at the 
exit to prevent a very rapid discharge. 

In Plate II., fig. 1, represents, in elevetiod, a cluster of 
these vessels «, a, a, combined; fig. 2, is a top view of the 
same, and fig. 3, a horissontal section ; the several vessels 
being bound together by an hexagonal br^ng df iron, the 
upper and lower ends of the ves^sels being made to commu- 
nicate with each other by bent pipes. The gas to be com- 
pressed into these vessels is forced in at the pipe b, at 
bottom, by means of a forcing pump of the ordinwy con- 
struction used at portable gas-works, the exit pipe c, being 
at top. 

By this construction of gas-holder, it will be perceived 

r 

that should one of the vessels explode, the gas in the other 
vessels would require some time to esci^e, and, therefore^ 
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9\«( leiif^us. ky W7 ^wlA be pn>duQc4 by: the caqikpiot^ 
as might be (I^e caae in the eVcint of a larger volumfc rf 
gas rending a veneii of iaiig^r dimwak)t^9« 

The improved apparatus employed ibr cmoptfaaing gas 
iuto recjctiving v€^sf^la is shown partly in a pnospectire idew 
at %. 4^ and partly in station; the fbnce for producing the 
required pressure bcdag intended to be obtained by heat 
applied to the genqratipg vease^ instead of adapting a foroe 
pump as he!retQfore> The generating veaaeL or retort a, if 
built in a brick furnace b, &• 

This generator or retort ia cylindrical^ and of wixni^ 
iron^ made very atrong^ in order to resist internal pressure. 
4 i^e^^el c, containing o|l> stands erect over one end of the 
retort^ and c^ is £rom thence let into the retort slowly, by 
^ps^ through the stop cock. The gas generated in the 
)Xit^ eseapea \3(j, the pipe ^^ and paais^ by another pipe ^ 
td the reservoiit X ^Khence it proceeds throi^ a seriep of 
W^ S3if»Sh^ the aeyeral portable gas reoeiTsrs h, h, k, 
placed Up$A a aheK Hboye. The junctiona of the pipes are 
all vd^ pfi^iQvM^. tight and strongs but capable of being 
f9%dily ^^i^aphed When the veasela are sufficiently chacrged* 
"ffyd xsp^fi^o^fi is fumiabed t¥ith a barometrical tube i, and 
graduated scalfb ui ocder to indicate the pressure of the gaa 
^thin^ an4 alpo with a aafety valye k, loaded according to 
t^e r^iwfsd pteaimre. 

It ii (XB^j nace^^afy to a44> that aa the oil descends into 
th§ Tf^torty the heat of the fv(rnace will decompose it^ and 
fgf^p^ t^a gai ; and aa Uie process goes on^ the fucnaoe 
hfl^V gr^tly raised in temperature^ and the gas not hairing 
W]r ^^fiP'Vf^ ^yill aCfHWidtite andincrea^^ in densify both in 
t)Mt jetax\' and in the reservoir/; consequen%> in tiiat cooh 
^^i^nle^it trill he fonp^d into the receiving yessdg 
^^ kf i^ l^ecfipie compresiied in volume in those vesse)a 

i^|ttiMVth|^ iMiibipfifiitf 
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the pressure upon the o3 in the vessel e, shall be the same 
both above and below^ a pipe l^ is carried round from the 
pipe df into the upper part of the oil vessel. 

The apparatus for regulating the issue or supply of gas^ 
either from a portable gas-holder or from an oidinaiy gas- 
ometer, is represented in different modifications at figs. 5, 
6, and 7 : that apparatus shown at fig. 5, is a vertical sec- 
tion, designed for regulating the supply of the burner of iL 
portable gas vessel ; a, ^, is a tight box of metal ; by is the 
pipe through which the gas passes from the gas-holder, 
wherein it is held in a condensed state. A small horizontal 
passage is made in the plate at c, for the gas to proceed 
through, having a very small aperture at its end, into 
which a piston valve of steel or agate is inserted. 

This piston valve is attached to the shorter arm of a lever 
<f, having a strong spiral spring e, at its reverse end, which 
keeps the long arm of the lever down, and consequently 
the valve raised, and the gas-way open. Above this, a gas- 
tight flexible diaphragm/^ is extended across the box, and 
to the centre of it a disc g, is attached, from which a per- 
pendicular rod extends, connected to the longer arm of the 
lever d. An aperture through the side of the box allows 
the gas to proceed by the pipe i, to the burner. 

When the gas, having passed through the valve and filled 
the chamber between the plate c, and the diaphragm^ is 
exerting a greater elastic force than is required for its 
limited discharge at the pipe t, to the orifice of the burner, 
the diaphragm^ will be raised sufficiently to cause it to 
lift the longer arm of the lever dy and thereby to depress the 
valve at the end of its shorter arm, and partially to close 
the aperture through which the gas passed into the cham- 
ber. Thus the extent of opening of the valve is determined 
by the rising and falling of the diaphragm, and conse- 
quently, when the gas exerts any undue pressure, ita escape 
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18 reatrained^ and the pressure at the aperture of the burner 
thereby regulated. 

Fig. 6^ is a vertical section of an apparatus nearly the 
same in construction as that above described ; in fact^ the 
only essential difference consists in the piston valve being 
placed horizontally^ the lever d, and diaphragm /, acting 
nearly in the same way as above described. 

The apparatus shown at fig. 7^ is designed as a regulator 
for the supply of gas at the ordinaiy pressure ; it is con* 
tained in a close box^ divided into upper and lower com- 
partments by a horizontal partition a, the lower chamber 
having a vertical partition^ which separates it into two 
compartments b, and c. A quantity of water is placed in 
the lower chambers b, and c^ which has free communication 
from one to the other by an opening at bottom. 

A float df is placed upon the water in the chamber b, 
having a rod carried up to one end of a lever e, mounted 
on a stationary fulcrum^ the opposite end of which lever 
supports a conical valve ^ acting in a conical aperture 
through which the gas is intended to be discharged. 

The gas is admitted into the upper chamber of the box 
by a pipe g, and passes thence through the aperture of the 
valve ^ to the pipe leading to the biimer ; but in the event 
of the gas exceeding the required pressure^ its elastic force 
will exert itself upon the siu&ce of the water in the com- 
partment bf and cause a portion of the water to flow into 
the compartment c, by which means the float d, will be 
made to descend and to draw down the end of the lever e, 
raising the conical valve at its reverse end into the exit 
aperture ; and hence, by partially closing the aperture, re- 
gulate the supply of gas to the quantity and force required. 

A small glass tube A, is placed on the side of the box, to 
show the height of the water and consequent pressure of 
the gas within ; and a stop cock t, is also inserted into the 
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faox^ tot the purpoflfe of enabling the gas to blow dkan 
through when the apparatus is set to work, 

*^ Having now described the seteralpartsof the saidioven- 
tiosn, and the manner of caitying the same into eflfect, I d^ 
hereby declare that I restrict my claim of e:i(GlusiTe privir 
lege under the aforesaid in part re^dte^ Letters Patent to 
the following particulars; that i^ to say^ firaUy» tp t^e oQm* 
biMtion of several amaU vessels into one qompound vejBsel 
or apparatus, as appKed to the oanitrucUon of portaW* 
:i;es8els or apparatus for containing cpmpresaed ga^^ in tbc 
manner which I have hereinbefore described ; secondly, to 
the combination of parts constituting the apparateis whicb 
liiave described in reference to fig. 4 ; thirdly;, to the pom- 
bination of a lever and valve rqd c<»mected with parta acted 
upon by the pressure of gas within a regulator^ in the man* 
ner descadbed in reference to figs. 5, and 6 ; and lastly, 
to the combination of parts constituting the appamtu$ 
which I have described a» %• 1/^ — [hrQlled m the RaSf 
Ghapel Office, April, 1838.] 



To Goodwin Embrey^ of Lane Delph, in the parish of 
Stohe-wpon-Trenty in the county of ^taffordy potter, for 
his invention of certain improvements in ornamenting of 
cJAna^ glass, and earthenware. — [Sealed 14th April, 
1835.] 

,Ti|ii| Invention a^jj^^s to u«i to pos^fiss ^^t a v^ry slight 
^9gree pf i^c^velty? the whole pf the i^yentk>n pqnsisting ii^ 
i^^dJAg a li^lQ g?im to the prdii)^ composition at preaent 
in u»e cmiQi^ pottery, »d Jmow^ by the pfWfi of gpl^ 
)a£^ti^> foe gil4w^ chiM mA earth^iawe ; \m% f«? ^hat 
Iturpoie tlifs iiigr^dimt ife id^sd^ 4h« 9p^aifi^«tim i^m, iMt 



To Robert Cattle, of Grove Homey in the county ofYork, 
Esq., and William Greaves North, of the suburbs 
of the city of Yorky gentlemany for their invention of an 
improvement in the construction of fire engines* — [Sealed 
4tli December, 1832.] 

The object of the Patentees is to work fire-exiingiiishing 
engines by rotary power, instead of the reciprocating or 
pumping lever action by which they are usually actuated. 
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He Patentee states, th^t he takes six ounces of gold And 
six graihs of grain tin, and disi^olves the two metals in one 
pound of nitro-muriatic lacid ; then, iii another vessel, he 
^ntk two {)6Und^ of balsain of sulphUr, ^d one pound of 
oil of turpentine, and mixes them together by kneahs of a 
gentle heat. He then pours gradually the first mixture ! 

into the latter, stirring the tw6 together, in order to bring 
them into perfect combination : he then thickens this mix- 
lAu«, by adding boiled oil and gum until it arrives at the 
prober cdnsistency. 

With this ihaterfal aA an ink, he then transfers the de- 
sign or pattern from the copper-plate or wood-block to a 
sheet of the paper, such as is commonly used for this pur- 
pose, and from the printed paper communicates the 
design to the china or earthenware, which is then burnt 
and burnished in the ordinary manner. 

In conclusion, the Patentee states, that he does not 
claim any part of the process at present known and in use, 
nor any part of the process hereinbefore described, save 
and except thie addition of the gum to the ii^greidients for 
making the gold lustre ; neither does he claim the trtos- 
ferring of the pattern from the engraved plate to the china. 
^[InroUed in the Inrolment Office y October , ISM;] 



24 Receni Patents. 

The Patentees are of opinion^ that working by rotary 
power will greatly facilitate the pumping operation^ and 
considerably reduce manual labour. 

There does not appear to be any features of novelty in 
the internal construction of the pumps^ air vessels^ pipes^ 
or valves, but merely some difference in their arrangements, 
and the addition of toothed wheels and pinions worked by 
a winch or winches, and governed by a fly wheel. The 
whole of the mechanism is enclosed within a case suited 
to its shape, and is worked by one or two men on the 
outside. — [Inrolkd in the Petty Bag Office^ June^ 1833.] 



To James Leman, of lAncolria Inn-fields, in the county 
of MiddleseoUy gentleman^ for an invention for making ^ 
mixing J compoufidingy improving^ or altering of soapj 
being a communication from a foreigner residing abroad. 
— [Sealed 4th June, 1835.] 

This invention is for making what the Patentee denomi- 
nates chlorated soap, which is effected by mixing or in- 
troducing with the saponaceous ingredients chlorate or^ 
oxymuriate of soda, or chlorate or oxymiuHiate of potash, 
or chlorate or oxymuriate of lime— or chlorine gas may be 
conveyed into and caused to mix with the saponaceous 
ingredients, if it be preferred to use the gas instead of the 
earthly chlorates ; or chlorated water may be used. 

The Patentee concludes his specification, by saying that 
he claims the introduction of chlorine into soap, in what- 
ever shape or way it may be used. — [Inrolled in the InroU 
ment Office^ December, 1835.] 
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To Alexander Beattie Shanklaxd^ of lAverpooU 
street, in the city of London, gentleman, in consequence 
of a communication made to him by a foreigner residing 
abroad, for a new method of spinning flax and hemp by 
means of machinery. — [Sealed 13th April, 1832.] 

This is a peculiar construction of apparatus principally^ 
if not entirely, designed for making ropes. The descrip* 
tion is extremely long, but yet might have been more 
eiq>lanatory ; as there are some essential features not suffi- 
ciently set out, and others considerably confused by erro- 
neous references and nusnomers. 

As far as we have been able to understand it, a quantity 
of flax or hemp appears to be intended to be attached to, 
or bound round, a drum covered with wire cords. The 
surface of this drum is of an irregular curved form, though 
called a cylinder ; and it is made both to revolve upon its 
axis slowly, and to move laterally or endwise, in order to 
present successively to the spindle the fibrous material 
spread over all parts of its periphery. 

The spindle is a solid bowl^haped block, having a pecu«> 
liarly cut toothed wheel mounted on its side, and, as the 
spindle revolves, the points of this wheer catch hold of 
portions of the fibres of the flax or hemp, and draw them 
off the feeding drum. These fibres being twisted, are con-> 
ducted upwards through a slit or groove in the side of the 
spindle to the drawing rollers above, £rom whence the cord 
so made is led to a revolving reel, which winds it up as it 
is produced. 

' All the parts of the machinery, such as the feeding drum^ 
the spindles, the drawing rollers, and reel, are actuated by 
bands passed over pulleys from a first mover, and are made 
to revolve according to their several required speeds. 

The portions of fibre successively taken from the feeding 

VOL. XIII. £ 
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^tnxm bj the points of the wheel in the spindle^ beeome 
combined into one cord as the spindle goes rounds the 
eccentricity of the cut or groove in the side of the spindle 
acting as a %er^ which twists the fibres together^ and the 
rotation of the drawing rollers above gradually cany up 
the cord thus formed^ which is from thence taken and 
t^dund tipon the slowly revolving reel. 

It is unnecessary to describe the details of the machinery 
furthfer, as they partake of the same character as other 
roving and spinning triachines^ the essential feature of 
novelty is obviously the star wheel mounted in the side of 
the spindle which feeds the fibre from the periphery of the 
ctrum.— t-^nro/terf t^ the Inrolment Office, October, 1832.} • 



ta William Hinckbs Cox, of Bidminster^near Bristol, 
tanner, for his invention of an improvement or improve" 
ments in tanning hides and skins.^~[Sedled 15th Sep- 
tember, 1836.] 

Ths Patentee commexices his specification by describing 
Hfe disadvantages of the different modes of tanning at pre* 
sentr in use, and then points out the beneficial effects wbidi 
^mll result from the adoption of his improved metlM)d of 
tannang. He first informs us that the ordinary method of 
tannmg^ arid that process which is now moat genoraUy in 
use, is by subjecting the skins or hides after they have been 
deprived of the hair, to a process of steeping in pits, unti!, 
by the action of the tanning liquor, the hides or skinB may . 
be considered to be sufficiently tso^ned, whtdk will be 
readily known to any person who is conveiisant with this 
branch of manu&ctures. 

Now, this process of tanning is one which takes a long, 
^me, generally severd months, before the skin» or hides 
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are (^onsifUred to be tanned suf^ciently ; mA mwy schemes 
have been proposed and tried^ by means of which the du- 
ration of this process might be considerably short^n^d^ and 
even confined to a few hours. Ampng others^ one method 
proposed was, by joining two skins or hides together at 
their edges, by means of metallip clumps or frames, aiid 
thereby forming a sort of bag, ipto which the tanning 
Uquor was poured, and by hydrostatic pressure forced 
through the po^re^ of the skins or hides. 

This process, however, is liable to serious olgections, as 
t]xe effect of the pressure would be to distend and strain 
tl^e skins pr hides, and separate tl^e particles of which they 
are cpmposed, and by this means considerably yireaken 
them> owing to their being supported by the metallic 
>>lamps at their outer edg^s only« Now, this is highly pr^u- 
dicial to the object to be accomplished, it bemg desirable 
rather to condense the skins or hides than distepd them ; 
and this evi| is still more seriously apparent, when ther^ 
are 'any weak places in the skins or hides ; so that the ad- 
vantages which m^ appear to result from this process, ar^ 
more than cQunterbf^anoed by the disadvantages that have 
been pointf^d out* 

Since this method has been put into operation, and 
fpund tp fail, &om the causey hereinbefore stated, anothef 
method has been tried, which although not quite so inju- 
rious, is still liable to the same olgeqtions, viz* ihe dis- 
^eusipn of the skins or hides, when th^ iiydrostf^ic pres- 
^nre ip employed : for the plan is supporting thq sides of 
'the hide^ pr skins by rigid bars of iron or wood •'Vfith 
spaces between them. It was supposed that these bar^ 
yfokjj^- QOm^tGv^^t ai^y prejudicial strai^i lyhich the hyr 
dr<)^tic pressure might occasion ; but by this ajjtparatus 
4he ^ins gr IjddeB are only partially supported ; thos^ part§ 
^^cb 90^ pot actually in contact with the bar§i arc CQUse? 
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quently unsupported, and bag between the bars, which 
causes those parts to be distended by the pressure, whilst 
those which are supported by the bars are not so effec- 
tually acted upon by the tanning liquor ; and although to 
remedy this latter evil it was proposed to shift the position 
of the sldns or hides so as to make the tanning liquor act 
equally on every part, yet no even effect could be obtained, 
and thus this process was rendered but very imperfect. 

The Patentee now proceeds to inform us that his inven- 
tion consists in fastening or sewing together two or more 
hides or jskins, so as to make a bag to contain the tanning 
liquor, and supporting the sides of the hides or skins by 
means of fibrous materials, which, while they give the re- 
quired support, yet allow the tanning liquor to ooze out or 
percolate through the skins and pass away, the fibrous ma- 
terials being sufficiently pliant to accommodate themselves 
to the shape or figure of the bag or skins, without allowing 
one part to be subjected to a greater pressure than another. 

The Patentee also states, that the material which he pre- 
fers to use, and which by experiment he has found to an- 
swer the purpose best, is a sort of coarse canvass of rather 
an open te:i^ture, such fabric being suitable for giving a 
close and equal support to every part of the bag composed 
of the hides or skins, and also admitting of a free passage of 
the liquor, and allow it to flow away after it has percolated 
through the pores of the hides or skins. 

The improved process is thus described: — I take a 
skin or hide that has been previously prepared with a back- 
ward ooze, for the purpose 'of bringing it into a suitable 
condition for receiving a stronger liquor, and of giving it a 
good leather colour. The outer edges are to be sewed 
together tightly with well waxed thread, for the purpose 
of forming a bag, a small opening being left at one end for 
the purpose of introducing the tanning liquor ; and should 
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any holes be discovered, they must be sowed up, when the 
bag will be ready to be hung up to receive the tanning 
liquor. 

The Patentee prefers having the flesh side of the skins 
inwards, as more calculated to receive the tanning liquor 
with facility. 

The hides or skins being thus made into a bag, are then 
suspended from two hoops in such a manner that they 
may hang clear from the ground ; and gutters should be 
made beneath them for the purpose of receiving the tan- 
ning liquor, which oozes through and drops on to the 
ground, in order to convey it ijito pits or tanks made for that 
purpose. A covering of cparse canvass is then to be placed 
round each bag, in the edges of which eyelet-holes are 
made for a lacing string, so that the canvass bag or covering 
can be drawn up and laced closely round the hides, and 
an equal support is afforded on all sides. 

The bag or skin is then to be filled with the tanning 
liquor, which is conveyed to it by a pipe from a tank placed 
in a suitable situation for that purpose ; and in order to 
carry on the process with expedition, a suitable shed or 
building should be conveniently arranged for having a 
number of these bags hanging in a row, in such a manner 
that one pipe running along the extent of the shed, and 
supplied with suitable branch pipes, might supply the 
whole number of the bags, each branch pipe being supplied 
with a stop cock for turning on or cutting oiFthe tanning 
liquor. 

The branch supply pipe to each bag should be inserted 
into the opening at the top of the bag, and the skin tied 
tight round it to exclude the air; and each bag must be 
furnished with a stop cock at the top, which should be 
open while the tanning liquor is running into the bag, for 
the purpose of allowing the air in the bag to escape. 
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The supply pipe being thus infierted inlto tl^e upper paict 
of the bag, the pressure of the tanning liquor will be as the 
perpendicular height of the column, the hquor wiU perco- 
late through the pores of the skin, and rapidly produce its 
effects thereon. As the Hquor oozing through the ppres of 
the skins, with the leakage that inay take place, tends to 
lessen the quantity of Uquor in the skins, so if s place 
will be supplied from the tank through the open supply 
pipe. 

The time that may be allowed for completing the process 
wiQ^ of course, dq>end on the nature, thickness, a^d qua- 
lity of the hides, and perhaps from ojher causes, as is gene- 
rally the case in the process of tanning; but any person 
who is conversant with the process, will readily know when 
the desired result is obtained ; but the operator may know 
with certainty what effect is produced by cutting away a 
small portion of the outer sur&ce of the skin. 

When the hides or skins are deemed sufficiently tanned, 
an aperture is made at the bottom of the bag by cutting 
^way some pf the stitches, and the tanning liquor allowed 
to flow out ; the edges are then cut off, apd the skins after- 
wards dried and finished in the usual way. 

The Patentee says, in conclusion, " having now dfi^eribed 
the nature of my invention, and the manner of canying 
the 3ame into effect, I would remark that other pxatejials 
jmay be employed for making the canvass, covering for the 
bags tjban that above despribed, witji^out departing from my 
invention, though I consider the material above described 
tp wswer the purpose best ; therefore, I do not intead to 
fsopfinc n?iys^lf to any pfBirtiQuJar material for cov^ripg o^ 
giving support to the hid^s or skins; s|ad I woj^ld alsp 
hay^ it amdfirstood, that I lay no daim to ib^ forming <ff 
:bides or ski^is into bags for the puippae ^f suspiendij^ 
them, a#d cajuwing jtjbe fiappiflg Uqupr to p^n^ljA^ th^pughy 
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nor do I lay any claim to giving external support to the 
skins^ wlien this support is given by rigid bars or sur&ces 

• 

pressing on parts and leaving other parts unsupported^ and 
by this means producing an unequal effect ; but what I 
claim as my invention is, the application of a covering or 
support made of fibre, which is capable of giving an even 
and close support to all parts of hides or skins on one side 
fh^reoi^ when pressed on the other side by the tanning 
liquor, at the same time such cover of fibres will allow of 
the tanning liquor readily flowing away through it after 
having passed through the pores of the skins or hides, as 
above described.*^ — [Tnrolled in the Inrolmeni OfficCy Marchy 
18370 

To Leopold Foucabp, 0/ George^ard, Lombard^treet, 
in the city of London, merchanty/or an invention eom^ 
municated to him by a foreigner residing abroad, qfam 
improvement or improvements applicable to the priming qf 
percussion locks for guns. — [Seakd 2d November, 1832.] 

This invention is a magazine^ intended to contam a number 
of copper capsi, having the detonating composition wittiin 
theoi, which is so situate^ that by depressing the raagaripe 
(formed as a lever) a priming cap may be readily made to 
attach itself to the nipple of the gun or pistoL 

Plate III., fig. 1, represents the side of a gun with the 
lever magazine a, applied to the lock plate by a fulcrum 
pivot by the magazine being shown in section, in order to 
eddbit the form and construction of its interior. Within 
the lever the groove c, c, is formed, suflSciently long to 
hold about twenty detonating caps, all of which, in the first 
instance, are to be carefully placed side by side in the 
groove in erect positions, the open part of each cap bemg 
dowiiwank; ISie groove is made nearly to fit the caps. 
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allowiog them space to slide easily aloag ; and at the back 
part of the groove a worm spring d, is placed, which, by 
acting expansively, forces the whole series of caps (however 
maujr there may be) toward the outer end of the leven By 
these means^ as long as there are any caps remaining in the 
mag^zine^ there will always be one standing opposite to the 
aperture c, over the nipple/. 

By depressing the lever a, the aperture e^ will be brought 
down upon the nipple, and cause that one of the caps 
which is opposite to the aperture to attach itself firmly to 
t^e nipple s^ a priming, and when the sportsman removes 
his thumb from the lever, a spring g, will throw the lever 
up again out of the way of the cock. , 

The Patentee claims the application and use of such an 
instrument as the above set forth and described as applied 
to fire-arms, by which the priming may be more easily ap- 
plied to guns and pistols than by hand.— [/wro/ferf in the 
Petty Bag Office, May, 1833.] 



To William Habrold, of Birmingham, in the county of 
Warwick, merchant, for an invention communicated to ' 
him by a foreigner residing abroad, for an improvement 
or improvements in machinery for making or manufacture 
tTiyjocrper.— [Sealed 11th January, 1833.] 

This invehtion applies to the construction of a roller fqr 
diressing the pulp for making paper, and is principally de- 
signed to separate the knots and lumps in the pulp from 
its fine fibres. 

The roller is formed with teeth or grooves in the peculiar 
shape represented in Plate III., at fig. 2. One side of 
each tooth or groove is in a radial line firom the axis of the 
roller ; the other side is obUque^ and forming a right angle 



to the former. This roller is to be properly mounted^ for 
the most part under the water line in the pulp vat, and 
made to revolve by any ordinary means. 

The face of each tooth is to have fine grooves cut in order 
to let the pulp, with the water, pass through to the hollow 
axle^ whence the pulp may be delivered into the moulding 
vat ; all knots and lumps remaining in the pulp, in conse- 
quence of their being unable to pass through the fine cut 
grooves in the fiice of the teeth. 

It is ako proposed to construct tl^e roller of a series of 
thin plates of metal plaoed in coincidence, and very nearly in 
contact, that is, leaving but very narrow spaces between 
each plate for the fine fibres of the pulp and water to flow 
through ; and the distances of the plates apart may be made 
adjufftable, so as to regulate them by a screw, according to 
the qiudity of the paper intended to be made.— [Jnrottecf 
m the Petty Bag Office, July, 1833.] 



To Henry Baron db Bode, Mqfor-General in the Rus- 
sian service, now resident at Edgeware^road, in the 
ceuniy qf Middlesex, for his invention of improvements 
in cq9#fon«.— -[Sealed 4th June, 1836.] 

This invention purports to be a new method of creating a 
sufficient degree of firiction on the surface of the capstan, 
to prevent the cable, whether of hemp <nr chain, firom shp- 
ping, wh^n any g^eat weight, such as an anchor, is being 
raised ; and, consequently, avoiding the danger and delay 
which such slipping of the cable would occasion. 

According to the ordinary construction of capstans, it 
is necessary to employ a number of men holding on 
the cable, and causing it to bind round the capstan, in 

VOL« XIII. F 



34 ' . keceniPatenis. 

, '\ 

order that Whea the capstan revolves it may drag the cable 
with it. . .... 

This invention cdnsist^ in a mode of prodticihg the xle- 
ceftsafy degree of friction oh the surface of the capstdn, 
- and of catryihg the cablie round with it, Without lihe neces- 
sity of employing the hands to haul on. 

Plate ill*, fig; 3, is an elevation of A fcoinihoh bapstiati, 
with these improvements adaf^ted to it : «, or, are blocks nlad^ ' 
of iron, and attached to the bottom of the capstan, arid agkiil&t - 
i^^hich the' cable is made to bind^ by dthel* metdl blo6ks ft, 
d, placed between the blocks fl, a. The cable iiS kept &i its 
place by a roller or pulley c, which forces the cable ilito itl^ 
proper place, and keeps it thei'e, by a man holding the rope 
rf, tight. 

It will be seen by inspecting the figure, that the ctlbte ifl' 
made to perform a tortuous course, by passing under the 
blocks a, and over the blocks ft ; and ikuS) by creAthig ft 
very considerable degree of friction, effectually prevents 
the cable from sHpping. 

The Patentee saysy in .ccmelusion^ havii^ vfl^i^^^^^! 
the nature ef his invaition, and t^e cheapest and best 
method with which he is acquainted of carrying t)M same 
into effect, he claims, as his invention^ held by I^ttars 
Patent, the holding the cable, rope, or chain, so firmly on 
the capstan during its rotation, that it canndt slip diirih^ 
the operation of weighing the drichor, 6r of raiding heavy 
wtigiits ; and further declares, that he dofes ndt fcotiflne 
himself td the predse arrangement, herfein shown, iis' the- 
same may be beneficially varied without departing from 
the principle of the invention J and he als6 wishes it to be 
understood, that he claims the arrangement of the appa- 
ratus thus described as applied both to land tod sea service. 
'^ytnrolledin the Inrolment O^ce^ Secembeff 1836.] ' ' ' 
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Tb Jons .Whitb^ q^ the town of Southampton, engineer 
emd iron-founder, for hie invention of certain improve-^ 
menie in machinery , to be worked by steam or otTuir power, 
applicable to raising water and other purposes.-^lSenied 
28ihMar<A/l833.] 

Tkj8 i» a rotaiy engine^ wbich^ like most other engines on 
a rotary principle^ are proposed to be worked by the elastic 
force ef steam^i or the pressure of water, or may be driven 
by oth«- mew^ and b^ mado an engme for raisingoj 
finrdiig water* 

We ba?« not found the deac^ipl^on so clear and intelli- 
gible w mg/bi be wished, neither do the drawings appear 
to be y^ accm^tely made ; therelbre, to avoid the possi- 
bfliiy of greater errors, we give thewords of the Patentee. 
^ 'Pls^ llh, fig, 6j is an ejevation of tbe engine, the ovter 
g^a^ beUig in section to exhibit the exterior; fig. 7, is aQ 
£Rd yifgg Qf the s^me, the outer cap or end plate being re<^ 
iPQVfd. J^, yoUef a^ which I call the driving roller, has 
^m W^^S^^P^ mga b, b; this roller a, being thus divided 
19^ tl)^ cpinpartments c^ c, <?, to each of which compart- 
10^1^9 tiyiejre is an }^duction way for the passage of water 
into i}\^ qynpftitgieytg c, and ^o an eduction way fgr the 
:fff^ ij/oi escape ^ovg^ the compartment)^ c; d, d, d, are 
fiff^ P|tQpj3i» one across each of the compartments c ; f^ 
w^yrhfii I qa|l the abutment roller, which is of the soma 
diai^f^ 9Athe roller a, and travels at the same speed with 
% ^Ji SSffW« <?f two equal-toothed wheels ijr, ^, placed on 
fte^ ^%pf ^^ of these rollers , a,/^ 

It .^ be J?pen ^^t the roller /, is divide4 iuto tjiree 

pai(a, ^hkb fu^ciu^tely fit into the cgmpartmenti^ c,c,c; 
W «|CbS» tbre^p^of the roUer/, iJ fanned a reces, 
^ * i»»4 pppQ*tfi its per^pe<;tive pkton, and thu% as the 



Recint Patents. 

^et-asesses fonhed on the rolkr/; and as the pistons are 
^ equal distances on the circumference of the roller a^ 
-i&ere wSt at all times be two of the pistons acting when 
'one of them comes opposite its recess. 

The induction way is at^ formed through the end of the 
Poller a, and extends as far only as the first compartment 
% and is on one side of the piston of this compartment ; i, is 
^iEhe eduction way^ which is formed in the roUer a, and pro* 
^6eeds from iSie first compartment c, to the other end of the 
^Utr'a^ and is on the other side of the piston; it conse* 
^quehfly follows that any water which may be in the first 
^Compartment c, will^ by the revolution of the roHers a, kad 
^ be forced by the piston to pass through the eduction 
^vyt, as the water will be prevented passing between th^ 
Pollers a, and j^ at the parts where they touch. 

The second compartment c, has an induction wqr 
^riied in the roller a, from the same end of tiie roller as 
^at to the first compartment ; and this second compart- 
saient e> has also an eduction way^ which passes firom the 
lisscoikir compartment to the other end of the roller a ; and 
IS like arrangement is formed for the third compartment: 
aby this means the fluid is received in at one end of the 
^A)Uers^ and passed off at the other end of the rollers. 
€ ' Hie induction and eduction ways being formed in the 
andler a^ at the time of castings they are merely openings 
^lengthwise with the roller a, into the compartments e, and 
ffirom the compartments c^ to the other end of the roller a. 
iTheinduction and eduction ways to each of the compart- 
ments c, are divided by the pistons^ so that the fluid cannot 
•^assfrbm one* to ike other till the rollers have made a re- 
solution ; aiid tiius the machinery or apparatus^ when 
-worked for the purpose of raising or forcing water, By 
causing the rollers a, and^ to revolve by any power 
applied to one of the axles^ becomes a very efficient means 
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of forcing water. It should be observed^ that the lowei^ 
part of the casing ky should be accurately bored^ and tfad 
rings on the roller a, packed in such manner as to pre- 
vent the passage of water from one compartment to 
toother* 

The induction chamber at one end of the machine id 
shown at n, into which the three induction ways open to thd 
three compartments c ; and Oy is the eduction chamber^ intd 
which three eduction ways i, enter at the other end of the 
roUer a. Now, it will be evident that if the pipe J9, com- 
municates with a well, and rotary motion be given to 
either of the axles of the rollers a,/, a continuous stream of 
water will be constantly forced through the pipe at ; ; and 
it win be further evident that more or less compartments 
Cf may be used, provided they have separate induction and 
eduction wiiys, as above described. 

Having now described one part of my improvements as 
they relate to raising water, I will proceed to show how the 
same may be actuated by steam, and perform the purposes 
of a steam engine ; and in this case the parts, as described 
and shown in fig. 6, are to be constructed in like manner 
to that shown and described ; but it will be necessary that 
greater care should be observed in making the whole of "tiie 
parts-most accurate and steam tight, and then it wQI also 
be necessary to provide means to lubricate the various 
parts ; and for this purpose I place the trou^r, controlling 
oil, having proper openings to aUow of the passage of small 
q[uantities of the same constantly dropping on the upper 



The pipe ji, is to be connected to a steam boiler, and 
become thb steam pipe to the engine ; and the pipe q, is 
connected to a condenser, (in case it be a low-pressure en- 
gine, but xT a high-pressure engine, then the pipe q, is open 
tb the atmosphere,) is the eduction pipe for the escape of 
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WPS?* 

.. Th§Bi^Bfa^ eatering i^e pipej;^ fills th^ chmber n; im4 
a,s the thr^e iaductiQu wftys fbrmed in the roller 0, ei^t^ 
into this chamber, the steam will pass into the three €Qmin 
partpi^ts c^ and act on ttie pistons— tho three par^ of 

|)ut as the pistona arrive at their respective recesaea ia 
th^ voller /, ^ft steipn o^ th^ other ^ide of th^ pialoi^ will 
-pm^ through the eduction ways inta the ch9)nber g, mA4 
^e^^ to t^e cQQdens^r; or tp the open air^ f^ccording ta 
^e d^scriptio^ of the eiigine^ * . 

The a^copd pa|t of my i^ventiop^ shown 9t fig^ S> W 4^ 
J^^a yieWf i^ ajdother arrang^^ient of a rptaiy eqginf^ fart 
forcii^ water and other fluid^^ and consister of two ^crewsi 
acting one in the other, caused to revolve witl^ ^quol 
ipeeds by 1;wp toothe4 wheel&( p^c^d qp their a^e^i. It 
yin^ IjH/e evi^eixt th^t motion being co m m i ]i n i(^ te d to either 
9f the q^es^ will c^use the screws #, «, tq revoke toT<rwtij( 
^ach other; an4 tbe wat^r coming i^j^u, ^rill be forc^ in 
lihe direction qf the fccew, fuid l^e ^ct^ 9,% the point tv 

The Pateflfee cQp9lnd«s bjr sayio&r-If aying ^ow ^g^ 
SQiiljgd the nature of my inve^^qn^ a^td tbe fj^w^fr of 
poiistfHf t^ig the (Baia^ie^i I i^opld l^aye it pid^too4 (^t | 
^ aw^e various iKttpiuptsi ht^w b^^ 9i^e.to fio^OiStfu^ 
jiuflfvpa anjj engi»es Igr t^e^ of two fptl^ wnqlying t^ 
^theilt the ope. hfwi«g recesi^^a ^d t)ie other prq^eotinjg 
pistols j J do ^otJ^ therefbre^ l4y aoy plaiw to theiiam^ 

but only the method of forming or constructing the-indlH^^ 

<^ * 

tiou aod edi|atio¥l W^y^i ^^ »boxe 4cj4^ra)e4, w}|f;th^ the 
^^lAe^V u§ed for foroiug wiiteV| or 99 ft ^tew i^fW!^ ^ 
above described. 
Af ^ e^wdly^ ]f daipft the f|{)Si99:^tH9 w .engi^^ cw- 
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caused to reYolve together^ for forcing water or ^th«r 
fluids, as above described. — {Irir oiled in the Inralment Qfice, 
Sqptetnber, 1833.] , m ,. 



7b jACioi PftiiKfifs^ o/JPTeei-'Sireet^iH ihi dt^ bf London, 
engineer f /w Ue having indented certiHn iifiprf^ements 

. in blowing and exhausting air, applicable ta various pur' 
poses, — [Sealed 9th June, 1832.] 

Tnik is a rdtary blowing iipparatus of a peculiar d^tm^ 
hknUg the fktts of tii^ blower Ah&ped like th^ section of iK 
frUstii^um of a cone. 

Plate? III., fig. 4, exhibits the apparatus in seeflon, con- 
sisting of an oUtex* dabe a, a, enlarged in the ' part wheni 
file rotarjr fkh ft, &, lA situate, and contracted into a no2le 
fct c, fbr the purpose of guiding the volume of aiir intended 
to be forced into the fUmace. There is also a partition 

• * 

S^ dy ferming the curved channel, as a guide to the blaist. 

*rhd rdtalyfen ft, has four, or anjr other number, of 
^lhe§ fixed radially upon an axle e, which turns in bearing 
Ih the case, and is made to revolve, by any convenient 
fiieanS; The atnlospheric air passes into the apparatus 
fhrotigh apertures ^if^f, as shown by the arrows, and by 
tik rotary action of the fan wheel ft, is forced through the 
curved channel, and out at the nozle c. 

Thliii alrang^meet of the apparatus. It wiU be perceived, 
tt cMfy cfflculati^ tot injecting a blast of air into ik furnace^ 
but a similaftjr contrived rotary fan might be adapted fblr 
eshatuitiiig th^ aii^. Smoke, and tapoiir, froto the flues of a 
flihiftce, by. i^keing the apertures /^ /, in connexioh xdtil 
tki^ fluei WMen the rotary aetioh of the ftn wouM draw the 
tif, smok^, and vapbtu* through the apparatus, and efeet 
it at the mouth or iioeld c— [/Hrolfeef i;i Me Inroln^nt 
Ogtcif jbeeimber, 1833.] 
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TV CffARLKs AxoN^ ofHeaton Norris, in the county of 
Lancaster 9 cotton manufacturer, for his invention of a 
certain improvement in the machines called throstles and 
doubling frames, for spinning, doubling, and twisting 
yams made from cotton, silk, linen, woollen, and other 
Jibrous substances. — [Sealed Ist May^ 1832.] 

Tnic object of this improvement is^ to prevent the vibratory 
action of the spindle and bobbin when revolving with very 
^eat velocity. The construction of the throstle frame is 
scarcely varied from those of the ordinary kind ; but in the 
present instance^ instead of the bobbin being made to risc(. 
and &11 upon the. spindle by the action of a moveable cop- 
ping rail^ in order to wind the yam in uniform helical 
givrvea round the bobbin^ the spindle is made to pass 
ho9idj through the bobbin^ and with the flyer to rise and 
j^^.for the purpose of effecting the same object. , . 

The manner of carrying the Patentee's intentions into 
effect, as exhibited in the specification^ is shown in a de- 
tached view^ at Plate lU.^ %. 5 : a^ a^ are the stationary 
fr<mt rails of the throstle frame ; b, the spindle passing 
through theniy and through the bobbin c, and having the 
flyer, d, fixed at top. A moveable rail e, supports the lower 
end of the spindle^ which rail is attached to a vertical 
sliding rody. 

This Todf, is held up by a chain g, made fast to a shaft 
h, said, consequently^ by the reciprocating rotary move- 
ments of the shaft h, the vertical rod /, the rail e, and the 
spindle b, with its flyer d, are made to rise and fiill^ whilst 
the bobbin c, bearing upon the upper stationary rail a, re- 
tains its position^ and the yam^ as the spindle goes rounds 
it wound in uniform, helical coils up and dowiji the barrel 
^ihe bobbin^ without subjecting the spindle to that vi«: 
bnttorr action which would take plaod if the bobbin waf 
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made to slide up and down upon the Bpindle.<-^[^»i0/feif 
in the Inrolment Office, November, 1832.] . 

[If we mistake not| this contrivance has formed part d£.<the 
subject ofy.at leasts balf*a-dozea previous patents.'^E»^i<oB»}:: 



To John Hornby Maw^ 0/ AldermanJmry, in the city qf 
London, surgical instrument maker, /or bis invention 6/ 
certain improvements in the form and arrangement ojr 
parts of an apparatus for ejecting ewcwa/a.— [Sealed 
1 7th December^ 1832.] 

This is a sli^t modificatioii in the construction of an ap^ 
paratus for injecting Uquids into the human body, fof 
medical purposes. The apparatus is a close box, having 
a dstem and forcing pump, with a prolonged tubewjet 
for conducting the liquid from the pump to the patiaifc 
The internal parts of the apparatus are not proposed to be 
varied from the ordinary construction of such injectsng 
ppmps^ but the jet pipe is made to turn up upon a joints 
in order that it may be commodiously enclosed mthin the 
box when not in use. This turning up of the jet pipe and 
enclosing it within the box^ is the whole subject of the 
patent. — [Inrolled in the Inrolment Office, June, 1833.] 
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HARBOURS OF REFUGE, ON A NEW PRINCIPLE. ' 

BY WILLIAM TAIT, CIVIL EKGINEER. 

(From tiie UnH^ Service Journal for Sept^ 1838.) 
Arraa the many and expensive efforts thai have been made at 
Dover Harbour, and the science and skill exerted^ witb verf 
nearly as little snccesSi at Folkstone, to deflect the shin^e {latt 
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ttui entrances of tliese barbour8» ife appeals almost ati bepelesa 
task to make any further attempts on the principle that has di-^ 
rected these endeavours. At Folkstone> indeed^ the principle 
may be deemed to have been carried by the late Mr. Jessop to its 
utmost limits. The result, however, has invariably been, that, 
'whenever the angle formed by the shore and windward pier is 
filled up with shingle, it finds its way into the mouth of the bar* 
bour, forming a bar, whenever the wind and tide co-operate in a 
particular manner. 

I have no faith in the scourinffhy back-water* direciecl throiigh 
eylinders; it is, at best, foand to produce btit a temporary advan- 
tage ; a mere remedial measure, the effect of wbieh may continue 
to last only perhaps during the next tide, or not even so long ; 
for should the wind immediately shift round some points, as from 
S.W. to S.E., nearly all the shingle would be thrown back into 
ihe mouth of the harbour^ and form a bar almost as formidable aa 
at first. Tliis has often happened, and may, thereforci happen 
again, with more or less freqaency, and at times, too, when tlie 
crbattaction to the entrance of vessels may be attended with the 
most disastrous consequences. Besides^ the etrt^MtU i^dnriiig. 
h6re alluded to can only be used during apriAg tide^ At other 
times there is not a suffieient head of water to have any effect on 
the bar ; and it unfortunately so happens that it is chiefly during 
neap tides that a bar is thrown up at the mouth of the harbour, 
when, if no other means of removing it be employed than by 
what is termed *' the scouring power,** it must remain, obstruct- 
ing egress or ingress, until the spring tides come round ! This is 
a comfortable state of affairs to remain quietly and tamely unden 

In designing a* harbour on a principle differing entirely from 
that hitherto followed, and applicable especially to a sand or 
shingle coast, I have been guided by my own {)er8€iDal obseiVitf* 
tion (while stationed for seyeral years on the Kemtish coast) on 
the mutations id the shingle, as well as by the Y^oarks made on 
this subject by ihat intelligent engineer* Mr* H. K* Palmer^ 
itk a paper read before t^e Royal Society^ on the lOtfc of 
April, 1834- 
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Mr. Pdmer has classified tlit actions of the sea and wind upon 
the loose pebbles into three kinds. The firsts heaping up, or 
accnmulating the pebbles against the shore ; the second, breaking 
down or disturbing the accumulations preriously made ; and the 
third; removing or carrying forward the pebbles in a horizontal 
direction. 

It is not necessary for our present purpose to enter into any 
detailed account of these several actions ; it will be sufficient to 
call attention to one important fact^ as having particular refer^ 
ence to the plan now proposed 5 namely, that when the shinglcf. 
In its transition^ has to pass through a narrow gorge^ or reboutids 
against a bold rocky shore (in place of being spread over a 
lengthened sloping bank, suited to Us deposit) y it continues to hk 
borne along, and to travel onward ; for this obvious reason, that 
the water, moving forward in a body, possesses ample power to 
force the rolling mass of pebbles away with it in its course : 
whereas, in the accumulative action, the waves after striking the 
pebbles in an upward direction, become dispersed in receding over 
a gently-inclined and equal surface, and are incapable, in their er- 
hausted recoil, of returning them to the level from which they werfe 
forced ; wherefore they do not move on, but are accumulated !h 
heaps, and become the source of impediments and difficulties. 

In this way is pointed out by nature htt^Xi a principle upot 
which the shingles may be assisted to pass forward, and tlieiV 
accumulation in any particular place prevented. 

Upon this principle, then, the chief object to be had in vieW, 
it is evident, will be to obviate the recoil of the waves in a dlg^ 
persed formt and to conduct them onward in a confined column^ th 
as that they may retain sufficient strength to bear away this 
shingle along with them in their course, in order to prevent ft 
from accumulating at any projection traversing the line of its pro^ 
gressy such as the angle formed by the windward pier with ttib 
shore; and then, after that angle is completely filled, and* eah 
hold no more, passing round and depositing itself within thte 
harbour, and at its mouth, as at present continually happenSj t6 
the more or leas interruption of its commerce* 
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These desirable and mo$t important objedit it is presnmedf 
may be attained by the construction of a harbour on a prlnci/ie'^ 
ISOLATION. The Bite of such a harbour may be chosen on almost 
any point of a sand or shingle coast ; a salient point would, no 
doubt, be the most favourable for our purpose, although it might 
be formed in a bight, if found to be peculiarly suitable in other re- 
spects. It is impossible to be more explicit here ; indeed, it 
would.be improper to give any general plan, without first seeing 
the spot at which it were meant to construct a harbour on this or* 
in fact, on any principle* 

It will be evident that, if the projected harbour be completely 
isolated, and a free and efficient passage left for the shingle to 
travel uninterruptedly between it and the shore, and aided by a 
revetment on the shore, it will be impossible for any accnmula* 
tion to take place, either to windward or to leeward, or before 
the entrance of the harbour, to interfere with the freedom of in- 
gress or egress at any time ; but that it must be carried clear 
anfay by the confluence and joint action of the artificial and 
natural currents to leeward of the harbour. This, as must be 
obvious to any one at all acquainted with the nature and action of 
currents of water, and having any experience regarding the move- 
ments of shingle, is a matter entirely dependant on the figure we 
give to the harbour, combined always with a due regard to the 
aeyeral localities and circumstances at the spot. 

In the construction of an harbour of this description, it is not 
to be concealed that some additional expenditure may, perhaps, 
become requisite, but great advantages are not to be obtained 
without a corresponding sacrifice. And it may be observed, that 
the expense of its formation is all that it will be nece&sary to 
incur; for if the harbour shall have been placed in a jodiciously 
selected locality, and well and carefully executed at first, little 
fmrther disbursements will be required ; for the work will be in 
allits intentions complete. A small annual sum, however, it is 
; evident, must be applied to the purpose of repairs and other inci- 
dental circumstances* 

An harbour upon the principle now proposed, where a not too 
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greftt^ but suffioitat depth of watercan be found, at a reasonable^ 
distance from the ahorey may, as ha9 been already stated^ be con- 
structed on almost any point of a shingle coast. The question 
then will be, not as heretofore^ in looking for a site» ** Where are 
we to find a place where nature .has already formed a kind of im« 
perfect harbour at the debouchure of a stream or streamlet, to . 
assist our efforts, and enable us to construct one at the least 
expense V but, at what point of a dangerous shingle shore, and 
particnlarly where there is no stream or back-water, it may be 
most suitable for the reception and secure protection of vessels 
in distress ? There we plant an isolated harbour of refuge. 

The breakwater of an harbour thus constructed would afford a 
certainty of ingress and safety, under all circumstances, and at all 
times of tide, to vessels drawing 22 feet water ; for, in short, it 
is only by carrying the mouth of the harbour into a suitable depth 
of water, and consequently at an additional expense, that a 
shelter for vessels of any tonnage may be obtained. 

The figure of the isolated harbour "will, of course, be modified 
according to a variety of local circumstances. The form best 
adapted, generally speaking, however, for the free passage of the 
shingle behind it, as well as to get rid of the shingle to leeward, 
is that in which the angle, formed by its longest sides, is' made to 

• • • . . • ^ . » 

rest upon the shore, presenting the shortest aperture for the pas* 
sage of the shingle ; and by means of the leeward side having a 
wedge shape, and thereby enabled to give a slanting direction to 
the natural current, so as to co-operate with the artificial stream 
in-shore, in carrying forward the shingle (after it has passed the 
harbour) y and preventing the formation of a bank to leeward. 

From the existence of several very awkward shingle banks, 
immediately to the eastward of Dover harbour (formed, in all 
likelihi^od, or aided considerably in their formation, by the reme- 
dial prbcesa of artificial scouring so much in vogue, and so much 
relied on in that port), no small degree of investigation into local 
matters, and much consideration and address would be necessarily 
employed before it could, ^with any degree of confidence, be 
adapted to Dover ; that i8> if the conservation of. the prestnt 
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entrance to the harboar be an indispensable eondition, a m« qat 
noft. Yet» notwithstanding of these untoward circnmstances^ a 
harbour^ vpon this principle, might still be constructed even 
there ; bnt it would necessarily be of limited extent, its area not 
exceeding ten or twelve acres at high water. But this, or less 
than this, would perhaps be quite sufficient at that port as a packet 
station. 

There are, however, several places not very distant from Dover, 
lit which such a harbour as that now proposed might be con* 
itmcted with 9very possible advantage, if totally independent of 

the present harbour at Dover. 

WM. TAIT, C.E. 
15, I^ondoii-street, Fitfsroy-square* 



HBPOflT OP TRANSACTIONS OF THE INSTITUTIOI* 

OF CIVIL ENGINEERS. 

(Continued from p. 373, toI. xii.) 

The minutes of the discussion on the brick beam having been 
read,Mr. Brunei stated, according to his experiments^ continued 
4oring three months, every tbitig was to be attributed to the iron 
hooping. His experimental structure had cracked in several 
places^ these cracks had been filled up with cement, and the arch 
had finally broken in a fresh place* Had the strength of the 
structure depended on the cement and not on the iron, the arch 
would have gone at first. 

Mr. Brunei then described his method of measuring the tensile 
forcp of iron hooping in structures of this nature. To the under 
side of each of two pieces of wood, joined by a hinge, is attached 
a beam of brick and cement, with iron hooping. Weights are 
laid on the upper side of the wood at the joint, and supported 
yimply by the tensile force of the iron. 



6n the Strata of Stone in the neighbourhood of Whitby. 

By N. King. 
This paper, accompanied by specimens of stone^ in cubes, de- 
scribed generally the nature and properties of the stone from 
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Wliiiby* Speoimens, ftimilar to those presented* had been tested 
}^Y a hydro-mechaDical press at Messrs. Bramah and Robinso;i'9| 
aad their weigbtSy and their ftmcturing pressures per square ioefaf 
are tabulated for the different kinds of stone* 



March 13, 1838. 
JosRUA Tuoji, V.P.J in the chair. 

Qn the Fkwtiag Bridge acrose the Hamoaae from DevonpoH to 
TorpoSnt^ By Jamee Rendel, M* Inst^ G.E* 

The floating bridge now described is nsed as a system of odm* 
mnnication betwixt the opposite shores of the Tamar, a little ta 
the north of Devonport. The width of the riter at this site ie 
U60 feeti at high water, and its greatest depth at sprii^ tidae^ 9< 
fiset* The ordinary velocity of the stream is 3} knota an hovur^ 
betuader heavy land floods it is Increased to 5 knots. The line 
of passage is directly at right angles to the carrent ; thie, oom* 
bined with the exposure of the site, and the rapidity of the cor* 
rent, rendered an attempt to apply a twin boat, similar to those 
at Daodee, a total failure* 

The floating bridge is a large flat*bottomed vessel, of a breadth 
or width nearly equal to its longth, namely, 60 feet long and M 
ieet wide* divided in the direction of its length into three divisions ; 
the middle beinfiNppropriated to the machinery, and each of the 
aide divisions to carriagesKand traffic of all kind*. These side 
divisiona have decksj raised from 2 feet to 2 feet 6 above the line 
of floatation ; and carriages^ horses, &c., pass on and off the dcek 
by strong commodious platforma or drawbridge^, ceminnnicatingf 
with the landiog-places, and over which carriages of all kinda 
drive on and off the bridge without difficulty or inconvenience. 

The bridge is guided in its passage by two chauBis, Which, 
passing through it, ^over east-iron wheels^ are laid across the 
river, and secured to the opposite shore ; thus fbrmiog, as it 
were, a tf oad, along which the bridge is made to travel forward and 
back from shore to shote. The peripheries of tfae wheels afe east 
With aodieta, fitted to the links of the chain, so that when th6 
iriMeb are atalionary the bridge is moored by the chains ; when 
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Hie wheels revolve, the bridge moves in the opposite drrection. 
Two steam engines, of 1 1 -horse power each, are employed to turn 
th^se wheiel's. The author then describes the details of the wood- 
work, and the dimensions of the several parts ; the drawbridge 
and the landing-places, or inclined planes, formed on each shore ; 
the galleries, the engine*ho(ise and machinery, the chains and 
balance weights, the accommodation and regulations of the bridge. 

The peculiar feature in these works are the balance" weights. 
There would havie been great difficulties in fixed moorings ; the 
ends dl the chains are attached to weights, suispended iii shafts 
ntteen feet square and twenty -feet deep, sunk in the landing- 
place above high^water mark. The weights are' oist in iron 
boxes, loaded with about five tons each. Thus the additional 
length, requisite when the vessel is in the middle of the riVer, is 
obtained. Were the chains fixed to the shores, they would be too 
«hort, and consequently unnecessarily strained at this time, or so- 
long as to allow the vessel to make lee-way in her approach to 
the landing-place. This is altogether avoided by the balance 
weights ; for as the vessel leaves the shore, the weights rise and; 
the ^chains lengthen, so as to adjust themselves to an easy curve ; 
and as it approaches the other shore, the balance weights on that 
aicle fall, the chains are shortened, and the drawbridgles or pkt- 
form's are brought straight and steadily to the landing-places. - 
' The economy, both as regards first cost and annual expensies: 
of these floating biidges, no less than their superior accommoda*^ 
tion to every other mode of crossing estuaries, has already given 
Mr. Rendel the opportunity of establishing several : the latest 
was that at Southampton, across the Itchin ferry, over which 
there are twelve coaches daily, and great carriage traffic, although 
the public have the dption of crossing a fixed bridge over the same 
river, and only a short distance farther round. 

The Lords Commissioners of the Admiralty having sanctioned 
the establishment of a similar bridge across Portsmouth Harbour 
^m Portsmouth Point to Gosport Beach, a bill is now before. 
Parliament to incorporate a company for carrying the work into 
«ffie^t; - The great Qation^ importance of this bari>Oory and tiie 
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wdUkhown jalousy of the Board of Admiraky in all matters, 
connected with its economy* furnish the best proof of these 
bridges* though requiring chains to belaid across the river,. do 
not occasion the slightest impediment to the navigation or tidal 
currents. 

The paper on the floating bridge having been read, Mr. Rendel 
atated that the chains were kept bright by the rnbbiiig which 
they received on the bed of the river. The bed consisted of mud^ 
and not of gravel ; the chiuns only scoured> and did not percfp- 
tibly wear. The chains which have been in use four years have 
not been sensibly diminished. They had tried chilled segments 
-—these wore the chains; they consequently returned to good 
grey iron. Three sets of segments are worn out in the course.of 
a year. In reply to a question raspectiug the deviation of the 
bridge under the action of the wind and current* Mr. R*. statfjd, 
that he had never known it diverge more than by its breadth* or 
fifty feet ; owing to the particular form of the bridge^ and the 
small draft of water^ the current had but little effect. 

The usual weight of the balance boxes is five tons ; but in 
hard weather it is usual to add a ton more. He conceived that 
no comparison could possibly be instituted betwixt the relative 
advantages of the floating bridge and the twin boat; the latter 
requiring very expensive wharfs—- those at Dundee, for instance, 
having cost upwards of 25,0OOA, and still there is much attention 
and care required in bringing the boats to their piers. But the 
floating bridge requires no such expensive appendages ; the chains 
on which it works, when the wheels are in motion, becoming the 
most secure fastening when the engines are stopped. The chains 
also act as a pilot and crew»' two persons only being required in 
a vessel of this kind, viz. an engine-man and one on the decks to 
-attend to the drawbridges. 

Mr. Vignoles remarked, that the plan now proposed would ob- 
viate many difficulties which occurred in the case of rail-roadsi 
'there were many situations in which the floating bridge migiU be 
adoptM with great service; and he could. not refsain fr<Mn exr 
pressing bis admiration ti the great forethought^ skill, and design 
VOL, XIII. H 
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Vfhkh wer6 here exbibited^^at the inifititeDeit nirith wbiek the 
details bad been studied^ and, not the least) the adaptation of the 
balance weights for the chains ; the ehains not hairing elongated^ 
proves df itself how completely they answered their intended 
purpose. ' 

Mr. Brnnel stated that the new system of poling boards which 
he had exhibited to the Institution had been very svcceaifak 
^ey had supported ground in which the water was as six to enei; 
the water passed throngh them and the men pushed on ; the mea 
e6uld not have stood to the work without them. 
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Uttt of Ijlatetttiei 

Granted in Stottand hetwetn 22d Augvxt and 9Sd Btptmktf, 1898. ; 

To Ghflirles Dodd, of Craven-street, Strand, in the county of 
Middlesex, gentleman, in consequence of a communication madp 
to him by a foreigner residing abroad, for an invention of 
certain improvements in the construction of railway tran^-roadi, 
and IB the structure of the carriages to be used in the said rail- 
ways or tram -roads, and also of certain apparatus applics^ble to 
the cleaning and preserving of. railways and tr2^m*rQads.r-23d 
Atogntt. 
To Arthur Dnnn, of Stamford-hill, in the county of Middlese?^ 
gentleman, for an invention of certain improvements in the 
mimufacture of soap.«^ii4th August. 
To Ambrodse Ador, late of Iieicester-square, in the county e^ 
• Middlesex, but now of 29, Rue de Faubourg Mont Martre, i^ 
the city of. Peris, and kingdom of France, chemist, for an in- 
vention of certain improvements on lamps or apparatu;s for 
' {irodaciog.or affoitJing ligbt.-^28th August. . . /: 

To Charles Phillips, of Chipping Norton, in the county of 0x0^, 
- eergeon^' for en invention of improvements in apparatus or ma- 
: chinery. for ponobingy bending, cutting, and joinipg metal, an/i 
' for holdiiigbr securing metal to be punched, bent,eut, or other- 
• wise (^eriited.on, 'parts 0f which machinery are adapted tp 
t peiffdrat 4ome irf these jf)^:ations ^Jk other mat^rialjs,-— 30t)i 
August,:. 
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To Job Catler, of Lady Pool-lane, Sparkbrooka^ in the borough 
of Birmingham^ in the cponty of Warwick, gentleman, and 
Thomas Gregory Hancock, of Prince8-8treet» in the boroogh 
of Birmingham aforesaid, tnecbanist, for an invention of an 

; impsoved method of condensing the steam in steam engines* 

. awl supplying tiieir boilers with the water thereby formed.--r 
81st August* 

^6 Charles Fitton, ivooUen manufacturer, and George Collier, 

. mechanic, both of Cumberworth Half- Wakefield, in the county 
of York, for an invention of improvements in power-loom$«'*^ 
Ml September. 

To Charles Hancock, of Grosvenor-place, Hyde-park-eomer, tft 
the county of Middlesex, animal painter, for an invention of 
certain improved means of producing and applying figured 

^ surfitces sunk and in relief, and of printing therefrom, and also 
of mouldlngr stamping, and embossing.— 13th September. 

To Samuel Hall, of Basford, in the county of Nottingham, civil 
epgineer, for an invention of improvements in steam engine^, 

, heating or evaporating fluids or gasses* ^nd generating steam 
or vapours. — 15tb September. 

tV> Joseph William Curtis, of Stamford-street, Blackfriars^road, 
in'the county of Surrey, civil-engineer, for an invention of cer- 

[ tian improved machinery and apparatus for facilitating tra- 

. vellipg aqd transport on railways, parts of which are also ap» 
plicable to other purposes.— -17tb September. 

To Thomas RoVlnson Williams, of No. 91, Cheapside, in the 

' dty of London, civil engineer, for an invention of certain im^ 

, provements in machinery for spinning, twisting, or curling 

; ffid weaving horse hair f^nd other hairs, as well as varfoul 

J fibrD^»Babstances.-*-18tb September. 

lb Archibald M'Lellan, of the city of Glasgow, coaoh-builde^, 

'fbr ail invention of certain inrprovements upon the springof and 

hf^es of wtieel carriages, and uuon the mode of hanging such 

'. r9nh|ge4«-;i^l«t September* 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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SEALED IN ENGLAND. 

1838. 



To John Keys, of Sutton, in the parish 6f Prescot,in 
the county of Lancaster, copper-smelter, and WiUknn 
Thompson Clough, of Eccleston, in the same parish, for 
tibieir invention of a method or process for the manufacture 
of sulphuric add from copper ore, copper regulus, and 
sulphuret of zinc. — Sealed 31st August — 6 months for 
jinrolment. 

To Morton Balmanno, of Queen-street, Cheapside, in the 
fity of London, merchant, for his invention of a new and 
improved method of making and manufacturing pappr, 

risteboard, felt, and tissues. — Sealed 6th September- 
months for inrolment. 
' To John Frederick Bourne, of Manchester, in the county 
of Lancaster, engineer, and John Bartley, jun., of .the 
i|UOpe place, engineer, for their invention of certain i<nprove- 
iQents in the construction of wheels to be used upon rail- 
ways and other roads ; and which improvements are also 
appUcable to the construction of wheels in general. — Sealed 
6th September — 6 months for inrolment. 
1- To Miles Berry, of 66, Ghancer^-lane^ in the county of 
Mid^esexy patent-agent, for certam improvements appli- 
cable to certain parts of the process generally used for the 
nianufacturing and refining of sugars, being a communica- 
fion from a foreigner residing abroad. — ^Sealed 6th S^p- 
t^mber — 6 mcmths for inrohnent. 

^ . To Timothy. Burgtall, of Leith, in thfit part of the United 
Kingdom called Scotland, engineer, for his invention, of 
certain improvements in the steam engine, and in the ap- 
paratus to be used therewith, or with any other construction 
of the steam engine or other motive pow«r, for the more 
smooth and easy conveyance of goods and passengera on 
b^d and water, part of which will be appUcable to water 
]^wer* — Sealed 6th September-^6 months for inroWei^ 

-To Henry Gibbs, of JBirmingham, in the county of War- 
wick, button manufacturer, for his invention of an improved 
perforated button. — Sealed 6th September — 6 months for 
inrohnent* 

To Joseph Brown, of the Minories, in the liberty of the 
Tower of London, upholsterer, for his invention of improve* 
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mentfl in beds^ bo&b, chairs^ and other articles of furniture^ 
to render them more suitable for travelling and other pur- 
poses. — Sealed 8th September— 6 months for inrolment. 

To James Ulric Vancher^ of Geneva^ in Switzerland^ but 
now residing at Manchester, in the county of Lancaster^ 
gentleman^for his invention of certain improvements in fire 
engines, watering engines, and other hydraulic machines 
and apparatus for raising or propelling water and other 
fluids, some of which improvements are also applicable to 
steam engines.— Sealed 8th September — 6 months for 
inrolment. 

To Henry Dimnington, of Nottingham, lace manufac* 
turer, for his inventi(m of improvements on machinerv em- 

Eloyed in making framework knitting or stocking fabrics* 
letded 10th September^ 6 months for inrolment. 

To Alexander Southwood Stocker, and Clement Heeley> 
manufacturers, of Birmingham, in the county of WarwicK, 
for their invention of improvements in straps for wearing 
apparel.— Sealed 10th September— 6 months for inrolment. 

To Ambroise Ador, or Leicester-square, in the county 
of Middlesex, for his invention of certain improvements on 
lamps or apparatus for producing or afibrding light— 
—Sealed ISth September— 6 months for inrolment. 

To Joseph Hall, of Over, in the county of Chester^ 
plijimber, for his invention of improvements in the manu- 
ftcture of salt. — Sealed IStii September— 6 months for 
inrolment. 

To John Chanter, of Earl-street, Blackfriars, in the 
county of Surrey, Esq., and John Grantham, of Liverpoolj 
engineer, for their invention of improvements in fiunaces 
for steam boilers.— ^Sealed 18th September— 6 months for 
inrolment. 

To Edwin Bottomley, of South Crossland, in the parish 
of Almondbury, in tiie coimty of York, clotUer, for his in* 
vention of a certain improvement or improvements appli* 
cable to power and hand looms.— Sealed ISth September^ 
*-^6 months for inrolment. 

To Edward Massey, of Kine-street, Clerkenwell, in the^ 
county of Middlesex, watch-mfucer,for his invention of im- 
provements in watches and machines for keeping time- 
Sealed 13th September— 6 months for inrolment. 

To James Wapshare, of Bath, in the county of Somerset, 

Sntieman, for lus invention of certain improvements in . 
e application of heat for the purpose of (|rying wool^. 
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woollen pjms^ xroollen doths, and other articles; kmd ottar 
iifipi9ov«i&ents connected with the use of the press in tike 
process of dressing or finishing woollen doUis*''— Sealed 
ISth Beptember— 6 months for inrolment. 

To lliomas Wilkinson^ of the Quadrant^ Regen(«-8treet^ 
ironmonger and engineer^ for certain improvements in tba 
OonstruGtion of tram or rsdlways^ and in the carriages to be 
tised thereon^ being a communication from a foreigner r&» 
siding abroad.— Sealed 13th8eptember^6 months for inrol- 
ment. 

To Thomas Swinburne, of South-square, Gray^s«{iin^ 
Esq., for his invention of certain improvements in water- 
dosets, and other conveniences of the kind* — Sealed 13t^ 
September — 6 months for inrolment. 

To Archibald M^Lellan, of the city of Olasgoiw, Goaeho 
bmlder, for his invention of certain improvements upon 
the springs and braces of wheel carriiEiges, and upon the 
Udode of han^ng such carriages. — Sealed 13th September 
—6^ months for mrolment. 

To Frederick Le Mesurier, of New-street, St. Peter's 
Fort, in the island of Guernsey, gentleman, for his .inven- 
tion of a certain improvement or certain improvements in 
the construction of pumps for raising water or other fluids* 
•^Sealed 13th September — 6 months for inrohaent. 
• To Sir Hugh Pigot, of Foley-place, in the parish Of 
Saint Marylebone, and county of Middlesex, Knt., for 
his invention of a certain engine or engines usefiil as steam 
^gines, pumps, or pjfbpellers of vessels or maehinery.— 
Sealed 13th 8eptembier-^6 inonths for im^dment. 

To William Day, of Gate-street^ in the parish of Saint 
Giles-in-the-Fields, in the counfy of Middlesex, Hthom^ 
pher, for his invention of an improved mode or nleAoa of 
a^Iyitig and dombinin^ timber and other materials used 
in the construction of ships or vessels, maatsj yairds, beams^ 

S'ters, bridges^ and various other pi|rpaaeS4--i>Sealed 20th 
eptember— 6 months for inrolment. 
To James Nasmyth, of Patricroft, near Mamdiesler, ia 
the county of Lancfaater, enoineer, £»* his inventiott of cer- 
tsttn improvements in machinery, tools, or* apparatus far 
cutting or planing metals and a&XT substances, and in 
securing or &stening the keys or cottars used in such mm^ 
d^nery, and Qther machmesy where keys or cottars are 
cbminonly applied.— Seided 2(Hh September— 9 mottths 
&rinrotment. 
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To Robert WilUam Sievier> of HenriettaHStreet> Caven- 
dish-square, in the county of Middlesex, gentleman, for 
his invention of certain unprovements in rigger pulley 
bands for driving machinerv, and ropes and lines for other 
purposes. ^Sealed 20th »eptember-^6 months for in- 
rplinent. 

To John Thomas Betts, of Smithfield-bars, in the city 
of London, rectifyer, for improvements in the manufacture 
of gbi, wluch he intends to denominate ^^Betts' patent' 
gm,'' or ^^ iBetts^ patent stomachic gin,'^ being a commu- 
nication from a foreigner residing abroad. — Sealed 21st 
September — 6 months for inrolment. 

To James Walton, of Sowerby-bridge, in the parish of 
, Halifax, in the county of York, cloth dresser and friezer, 
fer his invention of certain improvements in machinery for 
making wire oards for carding cotton, wool, silk, taw, and 
other ffbrotis substances of the like nature.— Sealed 2lBt 
September-r-6 months for inrolment. ^ 

To Emile Alexis Fanquet Delarne, jun., late of De- 
ville. near Rouen, in the kingdom of France, but now 
resioing at Bacon^s^hotel, Saint Paulas Church-yard, in the 
city of London, calico-printer, for certain improvements in 
ptmting and fixing red and other colours, in which red 
mrms a constituent part, upon cotton, silk, woollen, and 
other fabrics.«--Sealed 27th September — 6 months for 
inrolment, 

To John Hughes Rees, of Penymaes, near Llanelly, in the 
eounty of Carmarthen, Esq., for certain improvements in 
the machinery applicable to the raising of water, for pro- 
pelling boats, carriages, and other machinery, being a com- 
munication from a foreigner residing abroad.— Sealed 27th. 
S^tember — 6 months for inrolment. 

To Edmond Henze, of Fenton^s-hotel, St. Jameses-street, 
in the county of Middlesex, merchant, for improvements in 
the manufactiure of dextrine. — Sealed 27th September — ^ 
6 months for inrolment. 

.^ To John Joseph Charles Sheridan, of Ironmonger-lane, 
in the ciiy of London, chemist, for his invention of ah im- 
^ provement in the inanufactiu*e of soap. — Sealed 27th Sep- 
twber'— 6 taonths for inrolment. 
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1 Clock after the sun, lOm. 14b. 

^^ ) riiea 5b. 4id. A. 

— > pasaes nier. 10b. SSm. A. 

— ) aeta 2h. 29m. M. 
£ncke*a Comet R. A. 2h. 27m. 

dec. 40«^1«. . 
Ditto pasa. mer. 13b. 45m. 
1 SO ][^ ia conj. with the ) diff. of 
dec. 1.35. N. 
S IB 57 $ in Perihelion. 
22 }> in Perigee. 

3 }) eclipsed iny. at Greenwich. 
2 46 Ecliptic oppo. or Q foH moon. 

20 52 VeaU D with the Q 

4 10 20 $ greatest along. 17. 54. W. 

5 Clock after theaan, 11m* 298. 
— - ]) riaea 6h. 2m. A. 

<«7- } p^saes mer. Ih. Im. M* 
C .]) aeta 8b. 40m. M. 

Encke'a Comet R. A. 2b. 21m. 
dec. 42. 41. 

Ditto poaa mer. ]3h. 24m. 

10 Clock after the aun, 12m. 53a. 

— > riaea 9b. 55m. A. 

^— > paaaea mer. 5h. 51m. M. 

— }) aeta 2b. 48m., M. 
£ncke*a Comet R. A. 2h. 11 m, 

dec. 46. 24. 
. Ditio paaa mer. 12h. 54m* • 
10 2i5 i in D or last quarter. 

11 18 4 § incooj.with 3/. diff. of dec. 

0. 58. N. 

12 7 58 ^ in conj. with the "^ diff. of 

dec. 2. 41. S. 

13 2 58 $ greateat hel. lat^ N. 

3 49 $ in conj. with If. diff. of 
dec. 0. 26. N. 
15 Clock after tbe sun, 14m* 53. 

— }) riaea 2b. 51m. M. 

— ^ paaaea mer. 9b. 41m. M. 
-» ]> aeta 4h. 15m. A. 

£ncke*a Comet R. A. Ih. 52m. 

dec. 50. 59. 
Ditto pasa mer. 12h. 16m* 
15 .. Mer. R. A. 12h. 39m* dee. 

2. 9. S. 

— Venna R. A. 12h..28m* dee. 

1. 25.S. 

■ -^ Mar» R* A.9fa.' 290. dee* 16. 

22. N. 
^^ Veata R. A. 6h. 55m* dec. 

19. 36. N* 
-. Juno R. A* 17h. 53m* dec. 

12* 37. S. 



D. H. M. 

16 



44 
10 6 

18 6 



17 2 19 

18 2 25 
20 22 14 



25 



26 8 58 

28 9 55 

29 17 54 
80 



31 8 



Pallaa R. A. lOh. 43m. deo* 

5. 31. S* 
CereaR. A,llh.22m.deo. 12 

34. N. 
Jupiter R. A* 12h. 17m. dee. 

0. 41. SJ : 
Saturn R. A* 15h. 40m. dee. 

17. 44. S. 
Georg. R. A. 22h* 43m. dee. 

8. 57. S. 
Mercury paaaea mer. 23fa. 3m. 
Venua paaaea mer. 22hl 51m. 
Mara paaaea mer. 19h. 49m. 
Jupiter paaaea mer. 22h. 36m. 
Saturn paaaea mer. 2b. Im. 
$ greateat hel. lat. N. 
il. in -conj; with the > diff. of 

dec. 1. \7. N. 
f in conj. with the > diff. of 

dec. 2. 6. N. 

> in Apogee. 

$ in coDJ. with the > diff. of 

dec. 2. 54. N. 
Ecliptic conj. or new moon, 
h in oonj. with the > diff. of 

dec. 6. 15. N. 
Clock after the tun, 15m. 3a. 

> riaea 8b. 48m. M. 

^ paaaea mer. lb, 4m. A* 

1> aeta 5b. 11m. A. 

£ncke*a Comet R. A. lb. 19a. 

dec. 56. 35. 
Ditto paaaea mer. llh. 23m. 
Clock after the aun, I5n, 45f. 
]) riaea 2b. 4m* A. 
) paaaea mer. 5h. 23m. A. 
]) aeu 9h. 7m. A. 
Encke'a Comet R. A. Oh. 12b. 

dec. '62. 44. 
Ditto paaaea mer. 9h'. 59m. 
) in D or firat quarter. 
^ in conj. with the > diff. of 

dec. 1. 36. N. 
l^'a firat aatt. will im. 
Clock after the aan» 16m. IQg. 
) riaea 3h. 35m. A. 
y paaaea mer. 9h, 52m. A. 

> aeta 2h* 59m. M. 
£ncke'a<3oi&etR. A. 22h. fm. 

dec. 66. 4. • 
Ditto paaaea mer. 7h. ^m^ 
]) in Perigee. 
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7b WittiAM FouRNSss^ of Leeds, in the county of Vork^ 
painter, for his invention of a certain improvement or 
improvements in ventilating pits, shafts, mines, wells, 
ships? fiolds, or other confined places. — [Sealed 16th 
November, 1837.] 

The Patentee describes his invention in the following 
'manner: — *^ My improvements in ventilating pits, shaft r, 
'mines, wells, ships' holds, or other confined places, consist 
in a peculiar construction of apparatus adapted to such 
purposes, and in the application of a rotaiy fan thereto, as 
an exhauster, to draw the foul air therefrom ; and, in order 
to facilitate the following more particular description of 
my improvements, I have attached to these presents four 
sheets of drawings, and marked the same with figures and 
letters of reference. 

'^ These drawings, illustrating the d 3t«ils of my improve- 
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ments^ are representations of the apparatus as peculiarly 
applicable to ventilating shafts and mines ; but it will be 
obvious that a slight variatiQn- in the construction only, 
will be necessary to apply the same to wells, ships' holds, 

and oth^r cppfii^ed places* , . 

^^ Plate IV., fig. 1, is an elevation of my improved appa- 
ratus ; and fig. 2, a plan of the same ; *, i, X:, A:, are two 
side plates enclosing an oi*dinary rotary fan, which is made 
to revolve by means of the speed pulleys s", xr, r ; around 
the fan are weather boards or shields a, a, a, to prevent 
any accidents, but can be removed if necessary ; between 
these boards the fan delivers its air ; b, b, two side pipes, 
which are bolted fast to the side plates it, k, A:, A:, and also 
to the foundation pla|;^ m, fn* T^ dotted lines d, d, on 
the stone-work, show the wind road continued through the 
same to commiuricate with the cast-up pit c ; n, n, is the 
ground line, or the surface of the earth. 

'^ The apparatus in the drawing is represented out of 
motion; when required to be used, the door d, must be 
closed, and the two valves a, a, a, «, to be set open to any 
necessMy extent, and kept open by the catches y, y, affixed 
to the side pipe ; the pit c, having a communication with 
the whole of the shafts in the mine, or part of them, each 
^haft is an ppening for the atmospheric air to ' cast down^ 
the vacuum formed by the revplutions of the fan, draw^ 
jj^e 4jir through tjje bottom workings or passage^ in th^ 
]OQinje, f weeping all noxious gases, &c. away with ijt, aud^ 
by this means, rendering the mines, or any other pl^ce 
.^reguiring ventilation, quite clear and wholesome. 

" Shoujd any accident happen to any part of the ma» 
diinery, the ventilation would be stopped; in order t(f 
Ic^ep vp the ventilation, the following method is pursue^ :-t 
i, i, 4, A, shows the extremity of a pa^S9age or cup^ljj 
9ji^S ? direct course frojg %; l^'^.t**^ ^}^ 9? to the 



FoumesifSyfor fmpis. in Ventilating PitSy iftu 89 

Bottom of the engine chimney e ; ^^ the passage from 
the pit io the inside of chimney ; ffy ff, g^ fig. 2, represfents 
a steam pipe connected with the boiler df the engine, with 
holes pierced through it, dnd covering the surface of the 
pipe on that feide next the chimney. Shut the valves ai 
«, ff, «, Uy and open the door dj which leads into the up- 
cast shaft c; the rarefaction caused by the boiler fire in 
the chimney, causes a current of air to be drawn to it.' 
The steam pipe g^ g^ g^ in the Plan, fig. 2, is tepresentecl 
hy t^ €, in the elevation ; when the engine is standing, tKe 
steam in tlic boiler is useless, turn it into the pipe tibovcJ 
described, and mixing A^dth the gas coming in contact Tt^ith 
the fire or flame in chimney e, it brings the gas beloM?" 
firing point, and prevents it from igniting ; the steam at the 
same time causing a partial vacuum, facilitates the velocity 
of the air passing througli the works of the mine, or any 
other place it may be applied to. 

^^ Should there want new brasses, take out the cotter pui 
at A, slacken the nuts t, i, /, remove the headstocks suffi- 
ciently back to clear the coupling h ; the speed pulleys 
can be then lifted ofl^ and the brasses examined, without 
disturbing the fan or shaft. 

^'Figure 3, represents, at b, b, b, b, a fan entirely 
open at its outer diameter ; a, a, a, a, the two side pipes 
which are the passages for air, the inlets or air passages 
through the plates e, e, e ; e, e, e, are exactly the size of the 
fan in breadth, and of such dimensions in depth as to allow 
the throttle valve at «, s, to bed against it. The form and 
aperture of the inlet is shown in fig. 7^ at a?, a?, ^, x^ 
as also the fan f, the dotted line d, dy shows the valve 
supposed to be situated in the inlet or supply pipe, and 
can be opened or shut, as necessity may require : c, c, c, c, 
represents the flange of side pipe, for the purpose of bolt- 
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U^e. ii to e^ e^ e^ e, e, e. In fig. 3, rf, rf, the dotted lines 
show the winii roads through the stone-work g, g^gygy c, 
the driving pulley. 

, .^fFig.4, K, K, shows the fan race; w, w, the wind 
rpad through the side pipes ; x^ x^ the throttle or stop 
valve I s, s, the stone-work for the foundation. 
, '^Figure 5, represents an horizontal fan f, p, f, f, 
ope^,at its extreme diameter^ same as figure 3; w^ 
w, w, a roimd iron or other metal rim, with a passage 
^oygh it the, exact size of the fan, as a supply inlet or 
^ihd road, which forms a communication with the shaft or 
^t p, p ; r, ?•, r, r, a ventilator fixed beneath the fan, to be 
of sufficient diameter to admit of any required quantity of 
air; ,g, the step or beoiing for the axis of the fan to run 
upon. Fig. 6, L, L, represents the top side or plain view' 
of the ventilator r, r, r, r, in fig. 5. The contingent power 
for keeping up the ventilation in cases of accident, in fig* 
3j^and fig. 5, the same as ^\hat is resorted to and de- 
scribed in figs. 1, and 2. 

^^ ThiSj invention is also applicable for all purposes of 
exhausting air, gases, and caloric. 

^^ An example is found on Plan 4 : Uy Uy iiy Uy represents 
a furnace; n, R, a fan open all round its diameter; w, w", 
w, w, the exhausting pipes delivering into the fan r, r. 
Fig. 9, /, ty ty ty ^ sto^ c for the purpose of drying cores^ 
loom, &c. ; /*, hy A, /*, an opening to the depth of the flue, 
to allow the heat to ascend into the stove /, ty ty t. The 
apertures in the sides of the furnace used for the purpose 
of turning in the blast in this plan Is reversed, namelyj 
tlie air is drawn down the furnace throujgh the apertures 
along the flue, represented by darts, which is walled with 
fire bricks by by by by by by by by by to the fan r, r, and then 
/delivered into the atmosphere. 
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^' By this method metals^ especially iron^ will b^ greatly 
improved in quality ; the metal when in fusion will the 
more readily take up the carbon of the coke. 

"The fire is lit on the top of the furnace^ and drawn 
down on to the metal; the weight of the metal^ &c. fol- 
lowing down as the combustion advances^ feeding the fur- 
nace at the top as usual. For the purpose of a blast, 
erect a covering or building of brick or other substance, 
over either figure 3, or figure 5, perfectly air-tight, 
bringing the air fix)m the outside of the building beneath 
the floor, to connect with the side pipes a, a, in figure 
3, or the inlet w, w, w, in figure 5, or the side pipes in 
figures 1, and 2 ; opening any unlimited number of open- 
ings in the sides of the said building, and attaching pipes 
thereto for the purpose of conveying air to the place re- 
quired ; by this means a superior blast may be got, far 
surpassing any now in use, and with less power. 

" Having now described my improvements in ventilating, 
&c., and, as above stated, illustrated the same by showing 
its particular application to mines, I wish it to be under- 
stood that I claim, as my invention, the peculiar construc- 
tion and application of the above described apparatus for 
the purposes of ventilation/^ — \Inr oiled in the Rolls 
Chapel Office, May, 1838.] 

^ Specification drawn by Messn. Newton and Beny. 



To JosiAH Pearcb Holebrook, of Devonshire-place, 
• Edgeware-road, gentleman, for his invention of an im- 
proved method or improved methods of propelling vessels. 
— [Sealed 27th February, 1838.] 

This improved method or improved methods of propelling 
vessels, consists or consist, firstly, of an improved paddle 
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^htAy th^ i^Jiddtes of which are not fix«d radially^ but 
itiove iipoli their centres: and secondly, of a paddle wheel, 
the paddles of which are fixed radially, as in the common 
pkddle ^heel, but which is; in other respects, gi-eatly 
varied and improved. 

And, flrst^ of this improved paddle wheel, in which the 
paddles are not fiied radially, but move tipdn their centres, 

Plate V:, fig. 9, is a side view of a wheel constructed* 
on this plan ; arid fig. 10, a sectional vifew, showing more 
dlearly the essential parts of the wheel. The wheel bonsisti 
of five principal parts, with theif connexions and ap- 
pendages ; namely, an octagonal framework in two parallel 
pieces ; the paddles bctweeu these fratiies ; a guide whee;!, 
t6 giVe the desired position to the paddles } a crank, to 
which the octagonal framework And guide 'tvheel are con- 
nected in common ; and what is called a star wheel^ which 
transmits the poWer directly frotn the etid of the paddle^ 
wheel shaft to the outer circle of the paddle wheel : a, o, 
are the arms of the outer circle of the paddle wheel, ter- 
minating on the outer side iii the octagonal framework, and 
Ofi the inner, in a nave which turns loosely on a part of th6 
crank before mentioned ; i, c, rf, is a baif Which passes from 
One part of the octagonal framework to another, intersect- 
ing two of the arms a, a, between the points A, and d; e^e, 
are the arms of the guide wheel, which Are cdnnectdd on 
the inner side with the crank before mentioned, and pro- 
ject pn the outer side a little beyond its octagonal fi*ame. 

The centre of the guide wheel is placed a little above 
the centre of the paddle wheel. The paddle wheel and the 
guide wheel are connected together by. means of two metal 
straps moving upon four pivots, two of which arc fixed in 
the guide wheel, at the points /, and ^, and two dt the 
points A, and t, of the bar i, <^, rf. The object of the I ar 
By (?, dy being to obtdin the two positions hy and I, for t\v 
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9f ^ pirot? pf tl^eiip ?^P^> i^ i^ ^9 placed ia \\ie paddip 
3Qrhe§|^ that \l a circje were drjtwn fi^qm the centre pf th^ 
{>fid41p wheels Pf the i^me aue a§ a circle dra.w{i from the 
f^Q^j^ pf the guide w]k^ly pAssiiig through thp pointe ^ 
^dp'j of th^ gifidjS F^eej, and two radii drawn from th^ 
centre of the pad4}^ !y^?^l^ intermediately betiyeen the 
jraflii pf the paddle wheel^ l^etween >vbich radii th^ Pftrt^ h^ 
and i, WTjB placed^ the poipte of in|;ersection of the circle and 
these two radii would be A, and i. From the angles of 
^e pfctagpnal framings anpl the extremities of the ar^is of 
jthe pafldle whe^l^ pass ejght strong rod^ py p, p^ pj whicji 
]ff%ce |;pge|^bpr tifp inward ai^d outward circles pf the paddle 
wheel* Thp peddles 7!, j', with the stems fixed to them, are 
place4 upon these rpds^ apd connected with the guidf 
wl^pel by mefms of th^ rods k^ which are called guide rods ; 
pnie ^d pf which i3 s^ttached, by means of pins^ on whic]} 
they turn, to the projecting ends of t]xe arnjs ^, of th^, 
guide wheel, and the other end workis upon pins placed ^ 
the extremities of the stems of the pa^jiles. Eaqh paddle 
poBsists of a plate pf iron, an iron half pipe with ahno^t 
entirely closed ends, and three iron stems. A superficial 
yiew of one pf these paddles complete, is given sep^r^tely 
in fig. 13, and an end view in fig. 14. A superficial ^icw pf 
the half pipe is also given separately in fig. J 5, and a;|;i 
end view in %• 16. The lialf pipe, it will be observed, >?. 
place4 by its edges against the iron plate^ and upon thjf 
half pipe and plate are placed the three sterns^, the wh^J? 
l)eing firmly fastened together. 

prom the extremity w, of an arm of the guide whe^ ft 
ipide rod proceeds to a stem of the uppermost paddle, fig. 
10 ; while from another extremity v, of another arm of the 
guide M heel, ^ guide rod proceeds to the stem of the Ipwer- 
^ipst paddle ; bjifh f tems having holes in them for pin^ % 
^J§ fi8aft5?i?a of ^^r ?^SB?<^t|ve gHJde rpd^, Any cUreg- 
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tion given to either of these guided steins \riU be mainly 

'transmitted, by the half pipe, to the other stems and the 

^ » • . . ... 

other parts of the paddle ; and, thus, any twisting of th* 
paddle is scarcely possible of occurrence. It is not iieces- 
sary to have three stems to a paddle, nor is it absolutely 
necessary to have the paddle constructed of iron, as I have 
supposed it to be ; because it may be made of wood and 
iron in various ways ; but the method I have described is 
one which I think to be at once usefiil and strong. From 

^ what I have stated, it will have been seen that the paddle 

» • < , . . . 

wheel and the guide wheel are attached and made to re- 

volve together, upon the principle of a well known method, 

namely, by means of straps or cranks ; the distance be- 

' ' ' ■ ' . ' ' ' . 

tween whose working points is equal to the amount of the 

eccentricity of motion of the paddle wheel and guide wheel, 
and w^hose same points are in a direction parallel to the 
'direction of the centres of the paddle and guide wheels. 
Every paddle in the course of one revolution of the wheel, 
assumes in turn each of the positions which the different 
paddles exhibit in fig. 9, or other positions corresponding 
therewith. 

In the sectional view, fig. 10, w, ^, represents part of th^ 
paddle-wheel shaft ; a, «, a, a, the arms of the pad(He 
wheel connected together at their extremities by means of 
the rods ihp^p^p^ upon which the paddles/, y, turn; the 
inward arms a, a, of the paddle wheel terminating inwards 
in a nave firmly fixed to the paddle-wheel shaft ; and the 
outward arms ff, a, of the paddle wheel terminating in- 
wards in a nave which revolves loosely upon the lower 
part of the crank /, m. Hitherto, the only connexions I 
have shown between the outer and inner circles of Ihe 
paddle wheel are the rods p^ p^p^p; but in $r, r, s, /, fig. 
iO,andshown separately in figs. 1 l,and 12,is represented the 
sfar wheel before mentioned, which I have introduced for 
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the purpose of farther connecting the outer circle with the 
paddle-wheel shaft. 

I call it a star wheels because it resembles in form a 
wheel without a periphery or bounding lines. It is firmly 
attached by a nave to the extremity of the paddle-wheel 
shafts and by the extremities of its arms (which are made 
of a bent shape for the purpose) to parts of the arms a, a, 
of the outer circle of the paddle wheel. By means of this star 
wheels the outer circle of the paddle wheel is more directly 
moved by the paddle-wheel shaft, than by means of t^ 
TodBp,p,p,p, upon which the paddles move. It should 
properly be stated in this place, of this star wheel, that 
the peculiar bent form given to it in fig. 10, is not its only 
form ; because, according to circumstances, it may be bent 
differently, and may be superseded by a wheel with a rim ; 
the arms of which wheel need not be bent, but the ex- 
tremities of which arms majr be attached by means of 
rods, connecting other formed framings of the paddle 
wheel, and this then modified apparatus together ; but I 
would here observe, that the form which I have given to 
this apparatus in fig. 10, is that which I consider generally, 
to be most desirable. It should be here noticed that this 
apparatus is not seen in fig. 9 ; because being placed be- 
hind the paddle wheel, and its arms coinciding in direction 
with parts of the arms of the paddle wheel shown in that 
figure, it could not be exhibited in such a view of the 
wheel as is given in that figure. In a paddle wheel such 
as is represented in figs. 9, and 10, the measure of the- 
eccentricity of the combination is equal to about one half 
of the distance between the centre of the stem of a paddle 
and the point at which the stem is guided; but it is hardly, 
necessary to observe, that this measure of eccentricity may 
be increased5 and that, in proportion as it is increased, the^ 

paddles, which are at the bottom of the wheel, will assume. 

• • • 
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posttiotts more neatrlj vertical, and vice versa. l?i^ eoh- 
Terse of this proposition must be equally evident ; namely> 
that in proportion as the distance between the two before- 
earned |)ointe of the stem of a paddle ii diminished^ the 
paddles will dso assume positions more nearljr vertical 
6nci, and vice versa. From fig. 9, it will be perceived 
durt the arms of the guide wheels upon which the fwo 
Ibvtest guide rods are placed^ are equally distant firom th^ 
lowest arm of the paddle wheel; and this will be found to 
constitutie an important novelty in my plan of construction; 
jfor it is by t^s^ or some like relative position of these twd 
parts, that I am enabled to obtain such positions of the 
j^addles as are shown in the figure, I have used a crank 
iis a point \£p6n which the guide wheel may revolve, and t 
have placed the guide wheel within the paddle wheel, but 
It IS not absolutely necessary, either that the crank shoulcl 
be ixsed, or the guide wheel so placed ; because a guide 
wheel^ipon a large eccentric centre might be used, and th^ 
guide wheel might be placed outside of^ and on either sidd 
&( the paddle wheel, though not, in my judgment, to so 
much advantage. 
My second improved method of propelling vessels con-^ 

usts of an improved paddle wheel, the paddles of which 

•• . ■ ' • ' ■ 

are fixed ittdially, as iA the common paddle wheel, but in 
which the |>addle8 are made to move from and towards the^ 
eentre of the wheel, so that any degree of immersion of the 
paddles inay be produced which may be deemed desirable,' 
iad the paddles may also be reefed occasionally. Th6 
mcithoS'by which the paddles of a wheel may be made tO' 
recede firoih and approach towards the centre of a paddle' 
wheel, is illustrated by figs. 17, to 22, inclusive. Nuts are 
fasten^ to the paddle boards, and screwed to fit long screws^ 
extending firom nearly the centre of the paddle wheel to 
)9ie^>tnr of th« paddle wheel j and the^e screws work ftii 



iookrtft 8k their ektremities and other parUi htfmg» nmt 
those extremities neari the centre of the paddl^ wheels small 
toothed pinions^ which pinions take into the teeth of a.r<^ 
having the teeth of a crown wheel at each end; t^ ^reel 
i^oring easily upon that part of the paddle^whed i^haft 
which is between the two circles of which the paddte wheei. 
is composed : between the side, of the vessel and the cirel^ 
of the paddle wheel nearest the. vessel iSi a crown, i<^«e^ 
1^0 moving easily upon the paddle-wheel shafts and Jbe«o 
tween the crown wheel and that end of the red before ment 
tipned^: which is nearest the vessels side^ there, is a J^msil} 
tooChed wheels whose bearings are fixed to the in^er oirclf 
of the paddle wheels which takes both iato the reel and th^ 
c^own wheels maintaining a connejcion between .both of 
thje»»e paf 1^ ; while this small toothed wheel is so placed a^ 
the paddle wheels that it does not take into the pinions of 
tlij^ screws of the paddles. In connexion wititi tha crowd 
wIms^I Qejct the ves^eP? side is a elutpbipg apptq^^s^ to 
grasp, at times the qitcmnfer^nce of this wh^el wheiiev^ef 
the paddles are. r^uired- tq have their places changed,- the 
opecatlQct of ;^hiQh ^utch I shaU hereafter dasq:ibe» Fig^ 
l7xl'e0r!BSiints a sectio>nal side view pf a padd)e ^hqel^ takejti 
althUt end of the reel before ^menl^oned^ which is nearest 
the vffss^^s side ^ or to make.ipyself more clearly upderstppd^ 
o( a sectiot^. made by a plane in the direction pf th^, dpttfd 
lift!? A *, of fig^ 1§. Iki fig. IJ, let the pffrti^ e,re]^e^^t ttia 
pa^^ls^ section; thos^ iparked <a^nuts fastened tq tj^^i^i 
fet:th$. parts e, repte^eM thci 8cii5\^s passing thi?9jugh;th^s§ 
i»ka» playing by titfc^r out^r ejtt&rcjoaities in socltet?^ and a| 
piyplM. near thcfr othjer extremities in other sodce^^; ^^ 
alto, in oth^ e^kets^ by their other extreinities h : upo% 
sq^iar^fd parts of jthese screws^ between th^se two si^ts pf 
s^^ hist mentioned^ sraJi^ed small toothed ^nianais 
the pKp^i rQpresento a ^<^9ii of th^ paddla*w|^el ahad^ 
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Now^ besides the parts of fig. 1 7^ fdready described, there is 
sUll another part to* notice^ which is the small toothed 
wheel k, which maintains the connexion between the reel 
apd the crown wheel before mentioned ; this small toothed 
wiieel is the same as is shown in another position in fig. 21^ 
b^ing marked also in that figure, L Fig. 17^ represents the 
interior side of the circle of the paddle wheel nearest the 
v^ssel^'S side ; which circle exactly resembles the otho: circle 
in structure, except as regards the small toothed wheel k, 
which appertains to the inner circle exclusivdy, and except 
also the screws thereof, the screws of the two circles being 
threaded in opposite directions. Fig. 18, is an ec^ view 
of a paddle wheel of the construction I am now describing,' 
sltowing the paddle-wheel shaft, the reel, the crown- \(^eel> 
and tiie elutching apparatus in section, and the uppermost 
and lowermost paddles, with their screws and nuts in fuU 
view. In this figure, y, represents the paddle-wheel shaft ; 
l^'iy the before-mentioned reel ; m, f», the crown wheel ; and 
n>n, part of the clutching apparatus in section: the parts 
rxssstkedf^ the outer sockets of the screws ; those marked ff^ 
the other sockets; and those marked A, the innermost 
sodcets of the screws e, c, c, c, of the uppermost and lower- 
most paddles : the parts marked i, represent the pinions 
fixed near the ends of the screws, and those marked d, the 
nuts fastened to the paddles through which the screws 
pass. The small toothed wheel k, of fig. l/^is-not shown in 
thh figure (fig. 18), in order to avoid confusion in tiie draw- « 
ingv' It should be specially noticed of fig. 18, that the 
screws of one wheel are differently threaded firom those of 
theothler, because the reel, by putting the opposite pinions 
into opposite action, would, unless this difference of tl^read- 
ing was made, cause the nuts at one end of a paddle to' 
advance towaids, while the nuts at the other end of the 
8«me"pad<fie would recede fi*om the centre of the paddle 
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wheel. Fig, 19, represents a longitudinal section of the 
reel l^fore mentioned, and fig, 20, an end view of each end 
of the same red. Fig. 21, represents the mode of con-' 
nexion of the reel with the crown wheel before mentioned j 
and fig. 22, represents the crown wheel before mentioned, 
"^hich is marked »i, when clutched ; and also representflf 
the paddle-wheel shaft in section, which is marked/, ^tbt 
clutching apparatus, shown in fig. 22, consists of two pieces 
of iron n, n, playing on a strong pin o, at one end, while 
the other ends have two screwed holes to' receive thfe ^ 
screwed spindle p ; which spindle, be it observed, is scr^tved 
hAlf way with a right-handed thread, and the other half 
way with a lefl-handed thread, the object of these difierent 
threads being to make both parts of the clutdi approach 
and depart equally from each other at the same time. This 
spiiidle works in two sockets marked^, and has a tapering' > 
squared end r, to receive a key, by which it may be turned^ 
It should be observed, that as the parts of the clutching 
apparatus n, n, which are in contact with this spindle do* 
not move exactly in a straight line, it ynHH be necessary that 
the screwed holes in these parts should be somewhat larger 
than the screwed part of the spindle, in order that when 
these parts depart from the positions in which they are- 
represented in fig. 22, neither the spindle nor these parts 
should be strained. When the clutching apparatus is m 
the position in which it is represented in fig. 22> the paddlo^* 
wheel shaft is not prevented from being in moti<Hi, because^ ' 
as the crown wheel m, liioves easily upon the paddle-wheel • 
shaft/, the clutching of the crown wheel m, doe» not neee» ; 
sarily stop the paddle-wheel shaft/: now, if this 'shaft be 
in motion while m, is clutched, the paddles will be made to 
advance or recede, their motion depending upon the duree- - 
tibn in which the paddle-wheel shaft is iii motion. 
- In order to show the effect produced upon the-paddler^ 



* -4 

7 



70 Mecef^ Patenti. 

by the crown wheel m, being rtppped^^ I shall^ ^tj, tefer 
to fig» 21, ^d I shall suppose that t^ paddle wheel 
znpves in the direction of the arrow against thit 
figure. Now;^ as the paddle wheel moves rounds it ciirrie^ 
with it the small toothed wheel A: and as this wheel k, 
cannot move round w;ith the paddle wheel against the teeth 
of tthe crown wheel m^ without also turning on its centre | 
ai^d as Uujs wheel k^ cannot turn round on its own c^tre^. 
without also^turning round the reel l, it follows^ that tb^ 
pg^itip^ of the reel upon the paddle-wheel shaft wiU 
always be changing^ while the wheel k, is in motion ou 
its own centre. The reel being thv(s set in mptiouj let u|^ 
refer to fig. 18^ to perceive the effect upon the paddles. 
The reel, taking into all the pinions of the screws, will, ]b(y 
i^s motion, turn the s^^ws oi^ one side, in pne dii^eetipn^ 
and the screws on the other side, in anpther direction; and 
as these screws have their threads, . jsome.in.on^ 4p^ectioQ 
ax^d some in a. reverse direction, th^ effect uppn thei^ 
screws will be that parts of them wiU be continually evolv- 
ing from and enterii^ the differjent nuts; and as t^. 
screw§ are preyepted by the combinisMi^pn frqiQ moving 
tpwarda the pentre pf ,the padcUe w^el, the nutfli a^d, with: 
them, the paddles will niove towards the periphery of the 
wheel. . Of course, if the paddle wheel r^volvcts in a Ofm- 
trary direction, the results will be contrary. Qy what ha| 
beqp said^ and supposing fig*. 18, to represent part of n 
larboard wheel, it wiU be percdyed, uppn epnsideratiqpji 
t^at if it wpre desirable to place the paddies Qepjrer .tibn 
p^ip^eiy of a. ^heel, while a vessel was in i^otion, th^ only 
opemtipn which would be netoessary to be p^cfbrm^^ 
^uld be to bring the clutch into operation ; the motioaof 
th^ engine would dp all the rest^^ It would, not even be 
necessary to firmly grasf the wh^Jl^>.bi|totily (»!. prevent 
i^firpm ^ohig as ^iM th^ pajldte whe^^ beciattflB a d$t- 
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ference in speed of the wheel m, and the paddle wheel^^ 
wotdd prodiice, only more slowly, the same effect that 
ti^ould be produced by totally arresting the progress of the 
wheel i»,rwhile the paddle "^heel was in motion. By fig. 
1?, it appeJEirs that the paddles would not be feefed, but 
only moved from their places : but by the same means tnat 
the whole of a paddle is moved, a part of one could 
also be moved ; and if a moveable part of a paddle wer6 
brought under cover of andther fixed part, such a paddle 
would really be reefed. It foUows, that the modification 
shown in fig. 17, in order to allow of its paddles being 
reefed, only requires to have permanently fixed paddles^ 
and small moveable ones pushed out beyond the fixed 
ones; and then, upon moving the smaller ones, under cover 
of the $xed ohe^, the paddles of the wheel would, in 

reality, be reefed. It will have been perceived, from what 

..." • .--' -J .'•'•>«> ■/> 

has alrieadybeen stated, that the paddles in figs. l7> and 18^ 
do not travel upon the arm's of the wheel, but merely upon 
the screws, while the screws are partly attache4 to the 
arms, and partly to the nave of the wheel ; but ther^ is 
nothing in this combination to prevent bolts from being 
fixed to the paddles, which bolts may slide upwards andl 
downwards upon the arms of the paddle wheel; pr the 
nuts of the jjaddles may be made of such ^ form, that 
they may do for bolts as well as nuts. In figs. 1,7, ancj 
18, the screws are represented as tunning round, while th^., 
nuts advance and retire : but this is not absolutely neces-. 
sary, because the screws may be made to advance and re*, 
tire, bringing and taking with them the paddles fastened 
to them, and the nuts of the combination may be made 

alone to revolve; for, suppose that the pinions i, were not 

^ . . . • ^'. » • • • '.'.'.' 

firmly fastened to the screws, but screwed within, and. 
made to act ais nuts upon the parts of tl^e screws withiix 
ih«mj then, by tfite revohitioris of pinions in different 
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« 

directions, the screwed threads . T\'ithin them .wpuld cause 
the screws to advance or retire. In the case of such a cont- 
bination as this^ it would not be necessary that the screws 
marked e, should be screwed through all their lengthy but 
only through such a part as would be necessary for thek* 
working through the distance^ through which they could, 
under such circumstances, work. Until the clutching apt- 
paratus is brought into action, the paddles and their 
screws, and the reel, and the wheel Icy and the wheel m, aU 
revolve as the paddle wheel revolves ; in fact, there is not 
the slightest action between any of the parts of which the 
paddle wheel is composed ; but when the clutch is brought 
into operation, then ciily is there any motion among the 
parts of the paddle wheel. When the paddles are desii:e<| 
to be pressed more outwfu'ds towards the periphery of the 
wheel, all that is necessary to effect this piupose, is to 
bring into slight contact the wheel m, and the clutching 
irons n, n, and to keep this contact until the paddles arrive 
at the positions desired. . ^^ 

And having now fully described my said two improved 
paddle wheels, I declare that I do not claim as of my in- 
vention any of the parts of which the said wheels are re« 

• ... .- . . . -• 

spectively composed, as in themselv.es, and separately con«-^ 
sidered new ; but that what I claim as of my invention, 
in respect of the first wheel hereinbefore described, is the 
general combination ^f known mechanical contrivances, by 
which the position of the paddles is varied, according to 

' < . ^ . ' ♦ * 

the revolution of the wheel, and, according to the degree 
of useful resistance required from them, in a more simple 
and efficient manner than by any other wheel, on the same 
principle heretofore in use ; and, in respect of the second 
wheel, hereinbefore described, the general combination of 
known mechanical contrivances, by means of which the 
paddles, although fixed radially, may be immersed to any 
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degree desired, and may also be occasionally ree&d. And 
I claim, further, the applicat;ion of tlie guide and star 
wheels, respectively modified, hereinbefore described^ 
separatdy or conjointly, to any other of the known 
paddle wheels, on the feathering principle \ and, also, the 
sqmrate application of the contrivances or methods herein- 
before described, to differently immersing or to reefing 
th/e paddles of wheels when these paddles are radially fixed. 
— [/nro/ferf tn the Inrolment Office, August, 1838.] 
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Jb William Nbalb Clay, of Went Brtmunch, in the 
county of Stafford, manufacturing chemist, and Josbph 
Dbnham Smith, of St. Thomases Hospital, in the 
borough of Southwark, student in chemistry for their 
invention of certain improvements in the manufacture of 
^Aw«.— [Sealed 16th November, 1837.] 

This invention consists in the application of certain mate- 

. rials in the manufacture of glass, not heretofore so used, by 
which we are enabled to obtain various descriptions of 

. glass of an excellent quality, and at a reduced cost ; such 
materials being used with the matters now employed, or in 
substitution for some of the matters now used in the various 
mixtures for making glass, which is brought to market 
under various denominations, the names of such glass de- 
pending, in some respects, on the process through which 
it passes, and the uses to which it is applied; but all glass- 
making may shortly be stated to be the fusing of silica at 

. a great heat, with certain saline or alkaline substances, and, 
in some cases, the oxides of lead at the same time. There 

ace probably no two glass-makers engaged in making glass 
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ti^hich te fidd hf Uie 6dme name, who Would agree a» to the 
ndxtttres to be us^d ; aad^ as far lus our experieaee goes^ 
Inre hlhNs n(ft fim&d axiy two -mistkers^ either of flint ^^iM, 
cr0W& ^bss^ plate glass^ ^ gl^s undei' other names, who 
employ the same quantities of ingtedients ; and, in soiM 
etoes, diUbrent makers vaiy the matemls £roi9 J^'t^U^ tbe 
Bc^e named glass is manufactured. 

We are, therefore, unable to set forth any gen^i^ rule 
of glass-making for any of the yiirious named glasses j at 
the same time, the materials which we apply to the pur* 
pose of improving the glass manufactiure in general, will, 
with greater or less advantages, apply to the various mixtures 
used by different, glass manidacturers. We, ther^ore, pro- 
pose to give such mixtm:es of ^lex^ and the materials 
iNrdioarily in use, with such quantities of the materials now 
to be newly iqpplied, accordUng to our inventicoij as will be 
^suitable to the making of flint glass. 

The various processes of glass-^making being well knpwn 
to glass-makers, no description will be required for per- 
jTorming the same, such processes constituting ho part of 
our invention ; nor are the processes of fiising of the mnt- 
tures, nor the subsequent treatment of the ^ass to produce 
the various named glasses, changed or altered. The inven- 
tion relating to the application of certain materials h6t 
hitherto so used in combination with silex and other 
matters for making glass. 

And our invention consists, first, in the applieation bf 
combinations and salts of barium, strontium, and zino ; 
and, secondly, in the application of granitic, or other rocks 
abounding with felspar. 

In using combinations, or salts of barium, or of stroia- 
tiuih, we prefer the carbonates of barytes or strohtia whidh 
are found native in some parts of this kingd<An ; or other- 
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wise, for them to be in tli6 stute df sulphate of barytes ; in 
which latter case we mix a proportion of charcoal, or other 
earbonaceous substances. . ' ' ^ 

In VLsitig combinations or salts of zinc/wd prefer fh^ 
oxide of zinc which is formed during the process of manuV 
fecturing that metal. 

Mixture for making glass by combining combinations, or 
salts of barium, with silex and other inateriaTs: Sand^ 
820 parts by weight ; red lead, ISO parts by weight ; cktW. 
barytes, 145 parts by weight; carb. potash (pearl ash), 

112 parts by weight ; nitre, 7 parts by weight; soihe Httlc 
oxide of tnknganese (the usual quantity). 

'Mixture for making glass by combining 'combinations, 
w salts of strontium, with silex and other materials ; Sand^ 
t20 parts by weight ; red leacl, 150 parts by weight ; carb« 
fbMitiB, 108 parts by weight ; carb. potash (pearl asHy^ 

113 parts by weight; nitre, 7 parts by weight; oxide of 
fttanganese as usual. 

Mixture for making glass by combining compound^ di 
salts of zinc, with silex and other matters : Sand, 320 parts 
by weight ; red lead, 150 parts by weight; oxide of zinc, 
56 parts by weight ; pearl ash, 112 parts by weight ; nitrel 
7 parts hy weight ; otide of manganese, some little as usual* 
In some cases we do not use red lead (oxide of lead), but 
then we double the quantities of carb. barytes, carb. strdn^ 
tiia, and oxide of zinc, respectively. 

' Other descriptions of glass we make with the followiiig' 
mixtures: - 



Part* by 
wwght. 

S^d ... .480 
Carb. baryjtes . 300 
Carb. soda (pure) 165 
Little oxide (rf 
. nuN[)|[aaese» 



Pwttbf 

weight. 

Sand .... 480 
Carb. strontia . 224 
Carb.soda(pure) 165 
Little oxide of 
maaganesea 



WeiRtn. 

Sand . . • IT 4^ 
Oxide zinc • * }20 
Carb.soda(pure) 165 
Little oxide c^ 
manganese. ' 



r« 



Fttfobjr 

weight. 

S)amd . • . . 280 
Chalk. • ^ . 88 
Sulph. soda • • 84 
fiulph. bai^^j • 90 
GiMtcoal • • 8 
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Further mixtures : 


Sand • • • 


FWttbf 

weight. 

.960 


Chalk • . . 


.200 


Sulph. soda • 
Sulph. barytas 
Charcoal . • 


.290 
.460 
. 40 



Putobf 

we^Rrht. 

Sand .... 960 
Chalk ... .200 
Sulph. soda • . 290 
Sulph. strontia • 370 
Charcoal. . . 40 
Little manganese. 



Little mangauese. | Little manganese. 

niese mixtures form cheaper glasses^ as they enabb Ae 
manufactorer to use less alkaline or saline substances than 

• 

before* 

, We will proceed to give mixtures of the application of 
those rocks in which felspar predominates^ and which^ at 
the sametime^ contain very little or no oxide of iron ; as^ 
fi>r instance^ a mineral found in Cornwall^ and used in the 
potteries- under <he name of '^Cornish Stone ;^^ this we 
use in: conjunction with common salt or muriate of potaal^ 
fod we find these mixtures to afford good and cheap g]as8» 



Comish stone ponnrdered 
^ fine as sand ... • 
Common saU ... 

or * 
Muriate of potash . • 
Chalk 20 



Parts by 

weight 

, 100 
. 12 

16 



. weight. 

Cornish stone powdered 

fine as sand • • • • 100 
Common salt • , • . 16 

or 
Muriate of potash ... • 22 
Chalk . 16 



«, Having thus described the nature of our invention^ and 
the manner in which the same is to be performed^ we 
would remark^ that although we have given particular 
q|i4ntities oi the various materials in the mixture, we do 
not confine ourselves thereto^ and the glass mnnufacturev 
will readily adapt our invention to the object he desires : 
for, it will be seen that an important feature of our inven- 
tion is, in some cases, to reduce the necessity of using so 
much red lead, and, in other cases, to dispense with the 
use of red lead altogether, and, in other cases, to reduce 
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the extent of using alkaline or saline substances^ by tluS 
application of other materials. Hence^ supposing a glas^ 
maker is about to apply any of the substances herein men* 
tioned^ as constituting our improvements in the manufac- 
ture of glass^ and supposing him to have a particular 
mixture of his own^ which^ as before stated^ is most gene^ 
rally the case, he will apply some one or more of the 
matters herein mentioned, for it is not necessary that only 
one of the matters should be employed in any particular 
mixture. 

• And we would have it understood that we lay no claim 
to the using of any of the other materials herein described^ 
nor do we confine ourselves thereto, as there are other 
materials used in glass-making, for various purposes, and 
as is well understood. But what we claim, as the fnrst part 
of our invention, is, the application of compounds, or salts 
of barium, strontium, and zinc, in combination with siKca 
and other materials, in the manufactiure of glass; and, 
secondly, we claim the application of granitic or other 
rocks in which felspar predominates, in the manu&cture of 
glass. — [InroUed in the Inrolment Office^ 16th May, IS38.] 



To Richard Roberts, of Manchester^ in the county qf 
Lancaster, civil engineer, /or his invention qfa certain 
improvement, or certain improvements in steam engines, 
and also in the mechanism through which the elastic 
force qf steam is made to give impulse, and to regulate 
the speed of locomotive carriages,— -[SeBled 13th April, 

[ 1832.] 

There are six distinet features of invention embraced 
under, this patent ; first, a' mode o{ varying the quantity 
of steam supplied to the working cylinder of i^ locomotive 



^iigi|)f J by peculiar con&truction& of valves \ 8eceiid> th^ 
jf^chanijim by wbich variable actions of these valves are 
i^^^[t^f t\^r4» ft inode of regulating the 8uiq[>ly of water 
.t^tb^. boiler; fourths a GoAtrivance for preventing either of 
.the drivepQ wheels rubbing upon the rail when the carriage 
i^ passing .oyer curved biies ; fifths the adaptation of steam 
Ipifee to a break for retarding the p(rogre6s of the carriage 
when required \ and^ sixib^ a peculiar mode of constructing 
4be nmning wheels. 

We regret that the length of this specification^ and the 
loagnitude of its drawings, prevent ns ^m 'giving it' in de- 
tail^ but we shall point out the manner in whidi these 
objects are to be carried into effects and b^ve no doubt bif| 
|hat th^y wil} be perfectly understood by pur readers* 
^ Instead of Ijie ordinary slide vfdve |br opeiujig and #>Br 
iog the induction and educti<m pas8i^;es of'tbe wcnrkii:^ 
cylinder, the Fjatentee employs a oylmdriciil or i»|fttiat||| 
t^]:)e, working within a correspeUjding tobe cff h^^ ftg4 
furnished with the necessary (^Kiings'f^ aUowiHg th« 
Bteam to ingress and e^eSQ* The - oonstnletion 6f tbil 
apparfti^s mua^t be obvious tq tiSX acquaint^ with ateam 
engines; but a second similar apparatus is connected 
with this^ forming a similar sort of valve for the admission 
of the steam, but subject to a smaller action ; so that 
though the first-mentioned slide valve acts as in the ordi- 
nary way, the quantity of steam admitted to the valve box 
will depend upon the extent of action or opening of the 
second valve, through which the supply of steam passes 
from the boiler. 

The action of both these valves is derived much in the 
usual manner, by jointed rods or levers from some of the 
9^y!% W^ of the engine; but upoil the Whgths of aonOT 
of these roc|B[ or levers will depend the ettmtvf^ mSAom 
qf the v^^vef. Itisi there^re, ^ontrivt^ iJtt^^ W9 of tho 
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llMlfi or leVeriB ferinltig the connexion with the flUxitiaij" 
valve, shall be Capable of adjustment as to its length, 
thef^by making the stroke, and, consequently, the sfidih^ 
actioii of the vdve greater or less, as may be required. Thfil 
adljusfoiait may be made by the meia Mtending the engine, 
tit it may be conneoted to a governor, and by that means 
made seV-adjustSng, and thereby to determif^ the speed tiF 
the engine* 

The mode of riegulatin^ the supply of water to th^ hcStet 
Id by a receiving vessel placed on the sid^ of the boiler, 
into which the water frcHn the boiler lk>ws freely. A holbw 
ball float is {ilbused vnthin this vessel, coimected by a per- 
fiendicular rod imd levers to the cock in the water pipe 
l^din^ to the boiler. When the sur&ce of the water in the 
befier, and, consequently in the said receiving vessel, is 
at I3ie height required, the elevated situation of the flodlt 
will cause the cock to be closed; but when the surftice of 
the water sinks below the required level, the float will de« 
scend BxA open the cock, so thatt the water may be allowed 
to flow into the bofler. 

In order to aQow of the two running wheells to which itk 
driving power is communicated, to revolve with difFerenft 
speeds^ or what is termed diflbrential motions, when pass- 
ing over curved Hues of rails, the shaft, upon the ends of 
whkh the rurniiag wheels are flxed, is made in two paftia 
oonnecied by a cylindrical socket. Upon each ' of the^e 
shafts a puHey or a chain wheel is affixed, and driven by i 
strap or a chain from a corresponding pulley or wheel on 
the crank axle of the engine. These pulleys or cHyn 
wheels are each attached to the back of a bevel w'heel, and 
•tUHi with those wheels loosely upon the crank shaft ; brft 
these wheels are locked thereto by a mitre wheel, which 
takes into both. This mitre wheel is mounted upon a 
stud, which stands out at a right angle from the crank 
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shafty and is consequently carried round by the crank shafl;^ 
and thereby made to give rotary motion to the lower bevel 
wheels^ and through the agency of the pulley^ straps^ or 
.chains^ to the shafts of the running wheels also. Now> as 
long as the direction of the carriage continues in a right 
4inji^ the. two running wheels will be driven with equal 
;fpt]iry mQ^oas ; but when the, carriage passes along curves 
in, the line of road^ the inclination of the carriage to th^ 
jri^ht joit lefty will cause that wheel which runs upon the 
amaller radvui of the rails to be partially retarded by a|i 
increase of friction; and this retardation being communi- 
.cated th)*ough the strap or chain to its driving pulley anfl 
Jbevel wheelj that bevel wheel will give a small quanti,iy, of 
Tetrograde motion upon its axle to the connecting miti^ 
whe^V and thereby cause the other bevel wheel to be moy^ 
onward^ and^ by that means^ increase the rotary motion of 
the r\iniung wheel upon the outer or laiger radim of the 
Ipurve, 

The mode of retarding or dragging the running wheels 
when passing down inclined planes^ is by means of an ord}- 
,nary brealc^ the lever of which is acted upon by the power 
of a piston in an auxiliary steam cylui4^r. 

The novel construction of the running wheels^ which 
•constitutes the sixth feature of the invention^ consists in 
forming ti^nsverse grooves in the box of the wheel> into 
which the inner ends of the spokes are to be inserted^ and 
they are made fast by end discs or cups. The outer ends of 
the spokes are formed with crutch heads fastened to. the 
felloes^ which are made of angle iron bent into the circuity: 
«hape^ and the outer part is a circle of iron put on w:^en 
hot and shrunk fast upon the felloes^ which makes all tight. 
— [Inrolled in the Inrolment Office^ October^ .1832.] 
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To William Elliott, of Binninghamy in the county of 
Warwicky button'manufaciurer,for his inventi'm of im- 
provements in the mantfacture of covered buttons.'^ 
[Sealed 14th December, 1837-] 

This invention consists, simply, in covering a button with 
a piece of woven fabric, having a raised figure or orna- 
mental device, which shall occupy the centre of the face of 
the button when finished. The description of buttons to 
which this invention is intended to apply, are those made 
with flexible shanks, by covering a disc of metal or other 
material with a woven fabric, as cloth or florcntine : the 
union of the materials being effected by pre9s«re in dies, cf 
which modes of manufacturing buttons we have given 
several examples in om* preceding volumes, under the 
patents of Sanders, Ainsworthj Ashton, and others. 

Trifling as this invention (if it can be called an inven* 
tion) may appear, the specification is spun out to a most 
immoderate length, by verbose repetition and irrelevant 
description. We shall not, however, inflict upon our 
readers the task of wading through such an uninteresting 
mass, but merely mention the points to which the Patentee 
has thought it necessary to allude. 

The Patentee refers to the weaving of fancy figures or. 
devices in silk, in imitation of embroidery, and to raised 
figures in velvet, the process of producing which, however, 
forms no part of the invention, and are well understood. 
"My invention,*' he says, " only relating to the application 
of certain fabrics, having a set figure or design for the 
centre of each button.'* 

Here, indeed, is the whole invention ; and all which re^ 
mains to be said is, that the fabric may be woven in squares 
to facilitate the stamping out of the figin*es accurately, so 
that the device shall be in the centre ; and in order to place 
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the piece so cut out accurately in the dies^ a sliding point 
in the centre of the die, as a roister pin, may be epaployed, 
or it may be done in any other way ; and where the raised 
device is of velvet, the centre of the face die may be 
hollowed out, in order to avoid crushing the pile of the 
fi|]Mc,^[/m-ojlfii in the Intvlment Office, Ame, 1838.] 



To George Ryder Peppercorne, of VauxhalU in the 
parish of Lambethy and county of Surrey ^ gentlemanyfor 
his invention of an improved machinery y to be employed 

' for locomotion on railroads and other roads, which is also 
applicable to other engines for exerting power. — [Sealed 
31st January, 1838.] 

T&E principle of this invention consists in converting the 
external or indirect motion, which takes place in the oidi- 
iiai|y draught of carrkges by quadrupeds, into a mora 
dvect Of primary action, by which the animal is enabled to 
eacert his power with more economy, greater safety, and at 
much k^ier velocities. It is well known that in ordinary 
draught, a great part of the horse's muscular action is ex- 
erted to carry his own weight, and above a certain velocity? 
9»y momentum obtained by the carriage at this point, 
not being continued to or partaken of by the horse, soon 
oeases, and the animal is constrained to exert his power at 
a lower velocity, by which one part of his muscular force 
ia consumed in carrying his own weight, and the other 
thi^ of dragging the weight of the carriage. 

My invention consists, therefore, in the application of a 
certain combination of machinery to effect the raising and 
sitspending, or supporting quadrupeds fit for locomotion 
on a carriage or framework supported on wheels, by which 
tiie whole or great part of the wei^t of the horse is ear* 
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Hed by the interposition of certain springs^ bttr8> girths^ 
end braces. Tiiis framework being connected to the car« 
riage for conveyance^ whatever momentum may be obtained 
la combined of the weight of the horse^ as well as of iht 
conjoint carriage^ and will follow the law of accelerated mo« 
iaon ; the naturally interrupted action of draught ift con*> 
Verted into a motion^ which being transmitted continuously 
htiA directly to the carriage^ constitutes it a primary ma^ 
chine for locomotion. 

- The action 'vb'hich takes place is^ perhaps^ better de« 
scribed by sayings that in ordinary draught the power of 
the horse is incapable of accumulation ; whereas^ the ob« 
ject of the present invenUon is to store up the. average 
^tpendlture of force by the horse^ at constant addidons to 
the ultimate moinentttm. 

' Ptete y.5 fig: )^ ahot^s a side view or elevation of tht 
conjoint eanriage; and fig. !i^, the ground plan^ vis. tiie ear^ 
fiage of tii^ horse a, and that for oonv^ance b^ (which m 
this plan has the form of a phaeton^) connected togetbetr 
at G, by a vertical hinge er Joint; Uya^ a, is the ade passing 
ovar the back of the horse, and screwed or stq^d into 
tl^o bloeka by b, which ate firmly coupled to the under 
ihalte hy hj at ^^ c; this axle slides fireely into a bent part 
^the a^e fatai^e, e. It will be seen by the firont view, 
fig. 3j that these axle arms are quite independent of 
the axle Uy a, a. The shafts or firame hy hy is b<mie 
by iw^ springs dy dy firmly coupled in the bed of the axle 
itiak at dy d; e, ey is the suspension spring b«r5 sMding 
ftaely «n o> a;f^fy the spiings to be of wood or metalj 
dOUhaeeled by a oerd^ ehain^ leather^ brace, or metal rods to 
^, ffy the saddle hsty which also, as e, e, slides freely on Oy or* 
Una saddle bar i^ thus formed ; . the parts ky ky are truly 
iumed to fit corresponding sockets bored in the arma ff, g, 
in wbtoh^ they would revolve fireely> but are stopped by twtf 
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«tuds tn, my which fit two cuts or «lots in ff, g, whieh is 
shown more plainly in fig. 4, which is a section of g^ g^ 
ttie cut or slot being one quarter of the circumference^ or 
any othier less part^ as one sixth of a circle. It will be 
i6een hereafter^ that this cut is to allow the horse con- 
nected by the saddle «, «, U} ky k^ky to depress Us hind 
quarters or haunches, for the purpose of backing the 
baitiage, he is stopped forwards by the stud w, miUyHy the 
saddle, a side view of which is shown at fig. 5, is con^ 
nected to the saddle bar at n, n^ by pins passing through 
two tenons in the saddle tree, which is iron, fitting cor- 
responding sockets xnkyk. 

' In fig. lyPyPi are one, two, or more bent supports be- 
tweeen A, and a. I call them the upper shafls> although 
when made of elastic wood they answer the purpose of 
springs acting upwards: in the latter case, I prefer to 
make them in two or more slips, in the manner of tjie 
plates of metal springs; the one sliding on the other 
through bmckcts or couplings fixed to one or the other slip : 
9, qy is a bar, ^t the two ends of which is fixed the leather 
brace, passing over the axle n, o, which carries at the other 
end the spring bar e, e ; round the centre of this bar y, y, 
is passed a leather brace, which is fixed to some central 
part of the upper shafts, and being continued to the winch 
/, ty is woimd upon its axis or roller, and actfsd on by the 
lever, as shown in fig. 1. 

I have described the leverage which I employ; but it is 
evident that other leverage may be employed, the object 
being to raise the horse by the spring bar e, e; in some 
cases the spring bar By c, and springs ^^ may be diiqpensed 
with, the bar g^, y, being made the spring, and connected 
directly to the saddle bar. Connected to j», py by a bolt 
at r, are two cheek plates of iron, which carry the axis of 
'he winch, aiid form one half of the vertical hinge connect*^ 



PqpperwnufSifor Impt$. in Lacamotive Carriages. 85 

ing the caxriages ; tiie connecting bolt of this hinge is an 
upright rod Cy furnished at the top vath a transverse rod^ 
to whidi reins may be attached; at the other end, and 
tinder the carriage, it carries a wheel, and round which is 
passed a rope or chain, in the manner shown inthegrquijid 
plan, and fixed at t7, t;^ the object of this leverage is tp 
guide or turn the conjoint carriage. It is evident that there 
are other modes of effecting this, but I prefer the above 
described; w, is a cross piece, removed by withdrawing 
tiie pins for.the admission of the horse. I here observe, 
that I do not restrict myself to any particular method, of 
turning the carriage, but the above described method is 
the one I prefar; but the bent supports /9,/7, may be fixed 
to the carriage for conveyance and traverse, on the top of 
-the uj^ier axle a, a, a, a, as is usual with four-wheeled car- 
riages; There is, also, another method I employ for this 
purpose, in connexion with the vertical joint at c ; this 
plan is shown by Plan 4, in which a, a, is what I call a 
double traversing perch, which bears upon the centres pf 
•either pair of axles ; the two ends of this perch are not 
fixed, but allow either axle to traverse to the extent of two 
slots cut through the perch, in the manner shown by the 
dotted lines ; the connecting bolts which traverse the slots 
being fixed to the axles. A bar b, b, which is shown in 
section at fig. 8, is fixed athwart the perch, and on the 
under side is an iron bar, which allows the top of the con- 
necting bolt of the hinge or joint c, to traverse thereon. 

When the carriage is turned, it will be in the way shown 
by the dotted lines, the hinge or joint c, traversing to b, 
and the axles toward each other by the slots in the perch. 
I daim the application of this perch generally to carriages. 
I have called the axle a, a, a, a, a, the upper axle, because 
in fig. 1, the dotted lines under the axle a, a, a, show the 
application of an under axle, which I claim to employ in 
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^ertam i^aftes where great st^ettgth is re^tiii*^/ (» btt#i 
than one horse is driven abreast. The ^pjiKe&tiott ir KBb 
shown in fig. 3 ; in this case the hcnt fecle aim iS, \^, 
fe fomied in the same way below as it is ftboVe the cetitrcs 
of the wheelsj but it carries neither sprfaigS lior shafti. 
The xjsnAsst axle slides through a hole, as ih the Upper jpftHl, 
and is prevented ooming out by the blo^kd^ through ^W^\l 
are fixed transversely four pins, arid attached td these jilris 
are chains or sKght rods^ the direction bf wMdi is shoWli 
by the dotted line carried on each side Of the fifaaftH A> X^ 
up to e^ e^ the spring bar. When this Utti^r ii loWet^e^i 
it lets fidl the tmder axle to the ground, tad allbws thte 
ingress oi* egress of the horse : when raised, it c^inAti \Htfi 
it the under axle Out of the way of thife hbrses' feet^ 4fia 
clear of the ground. It is evid^t from th6 plans; that iB 
that is required to adapt this conjoint carricige as i 166^ 
motive for railways, is to provide suitable ^h^elil, #faidl 
need no particular description : it is akd* evidtot thkt th4i 
joint or hinges is not indispensable fbr railways^ 

The next feature of my invention is a brake (dr Skid)* 
which is shown iii figs. 1, and 2, to be acted on by iShh 
driver without removing fiDin his seatt ^, ^, ate twH 
springs of wood or metal, fixed across the axle 6t ilk bot^ 
torn of the carriage ; they are connected at y, by A bitf ^ 
rod, which carries two other rods hanging freely ^^ z; td 
within about twelve inches of the ground ; these veriioal 
rods are again connected together by a bar which folHis tii6 
axle of the brake to small wheals z, whiish ttiay b^ foriiied 
of wood with an iron tire of some substance i add I pfeft^ 
that their circumference should be cut away, as ihcmii^ l# 
correspond with the periphery of the carriage wheel t lt«A 
the axle of these small wheels a dord cr ebaih i^ oi^itadf afc 
shown, round a loose pulley or isheave on the MfOB as^ Gf 
fixed to soike part of th^ csHrri^a-n^iaf Ae^okj tki «(MN| if 
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eontinued upward, and acted on by a small winch, as 
shown, in the seat of the driver : the axis of this wincK 
passes through the s^at, and acts in like manner on the 
gther side. By acting on the winch, the cord first draws 
the small wheels or skid close to the periphery of the cat^ 
riage wheels ; and if greater fUption is required, by lighten^ 
ing the cord, the centrifugal action of the main wheel will 
draw the brake by bending the springs ^, x, between l^e 
periphery of the large wheel and the roadway. The action 
of the springs is confined to a certain distance, by a chahit 
fixed to the body of the carriage. 

I clahn the application of this brake to all wheel Car^ 
mges. In some cases the springs », x^ may be replaced 
by two levers turning on the main axle ; in thiil case the 
brake must be raised and lowered ; the springs save one of 
these motions. 

I do not claim the particular leverage herein described^ 
but the particular mode of applying the small wheels j?, z. 
Another feature of my invention of this mode of applying 
horse power is shown in fig. 6, to illustrate the manner in 
which the horse power is employedfor fixed engine purposes. 
As the means of suspension, &c. have been previously de^ 
scribed, it will be sufficient to state, that I convert the up- 
ward and downward, or alternate rise and fiiU which the 
springs ^ve to the horse, into a rotary motion, by connect^ 
ing the saddle bar to a crank movement. There is' a 
peculiarity in the crank which I claim as my invention, 
and which I sometimes employ: the lever rf, rf, which, 
with the axle c, forms the crank, is not fixed thereto, but 
slides fireely in either of two modes, viz. by a hole bored 
at right angles through the axis of^he fly wheel, or by & 
slot in the lever rf, rf, itself, and which allows the axis (?, t6 
traverse it, grooves being cut in c, for that purpose : the 
plan shows either way in the ssme figure. 
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I call liiis a centrifugal crank, because the length of its 
leven^e varies with and accommodates to the work to be 
done, or the quantity of power employed, which is particu* 
larly needful in the above mode of employing horse power, 
as the horses^ paces are necessarily irregular. I remark here, 
ihat I employ a moveable platform to induce the horses' 
iil0ti(»i, which having been heretofore used, I do not 
descnbe. 

I should observe, that in Plan l,the upper shafts /y,j»i 
are. fastened to the upper axle a, a, a, a, by a leather brace, 
which is passed under and over the axle, and continued all 
the way down the shafts or springs p, p. I have also 
omitted to describe two C springs introduced in the plan, 
whii^ are not indispensable, but when used, are to support 
the above upper shaflBj9,/^, and add to thdr elasticity; the 
bending of the latter is allowed for by slots on the cheek 
plates of the winch at r. 

When two horses are to be driven abreast, no alteration 
need be made in the arrangements; they may be raised 
simultaneously or separately, but I prefer, nevertheless, to 
support the centre of the axle a, a, by another upright 
resting on an additional shaft or pole, to pass between the 
two horses. In some cases I employ one or more horses 
in fronts connected to the wheel horses in the usual way, by 
traces and a splinter bar : this does not, of course, apply 
to railways, where each horse must be supported, in order 
that he may be carried with the same velocity as the car- 
riage. Should it, however, be desirable to have a horse, or 
horses in front, I continue the upper shafts beyond the axle 
bar a, a, by which it is supported to a convenient dis- 
tance for suspending the front horse by an iron frame 
similar to the bent or cranked axle a, a, of the whe^el horse, 
but connected to the upper shaft by a central bolt, which 
Hows it to traverse freely round; the lower ends are to be 



PeppercoTfufsyfor MpU. in Locomotive CarriageB* 89 - 

connected by traces to a splinter bar in the usual way^ the 
front horse being furnished with the same description oV 
saddle as the wheeler^ connected and suspended in the 
same manner. 

I have thus described^ to the best of my knowledge^ the . 
manner in which my invention is constructed; but it in. 
evident that there are certain parts which may be vamd.: 
under different circumstances ; but I claim^ as my iayenr . 
Hofiy the raising and supporting, &c. all quadrupeds upon 
the carriage^ as described^ with a view to their exerting their 
power to greater advantage than by ordinary drau§^ ^en 
unsupported* 

1 I claim the application of this principle to all carriages^ 
whether pleasure^ agricultural^ or industrial^ and those used 
for military purposes, as well as artillery or gun carriages^ 
and such carriages has have been used as skighs, by 'the 
medium of runners in lieu of wheels in certain cases^ the • 
same combination for suspending or supporting the holee 
being used, viz. first, the combination of upper or upper 
and under axle, axle arms with the shafts, the leverage a£ - 
whatever kind for raising or lowering the horse, the bi^ - 
saddle, &c.; second, the double traversing perch; third^. 
the brake ;. fourth, the centrifugal crank and its application 
to the above combination, as well as for general purposes ; 
and I do not, in all cases, use all the parts of this ma- 
chinery, but what is sufficient of them^ with lightness and: 
strength, to produce sufficient leverage to raise and sustain 
any quadruped, with a view to locomotion in the mann^ 
set ioTi\k.—[InroUed in the Rolls Chapel Office, July^ 1838.] 

Specificafiou drawn by Messrs. Newton and Berry. 
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,Th Charles Fitton, woollen manvfactwrer^ and Georob 
Collier^ mechanic^ both of Cumberworth Hall, near 
Wakefield, in the county of York, for their invention of 
improvements in power toow*,— [Sealed 11th January, 
1838.] 

fTnii invention of improvements in power looms is divided 
into ilv6 distinct heads, which are thus described by the 
Patentees :-- First, a mode of beating up the weft by th« 
tippKeation of excentrics, or cams, in place of the cranks 
heretofore employed ; secondly, attaching the batten or lay 
to a carriage or frame, in place of using a swinging motion 
as heretofore practised ; thirdly, a mode of suspending the 
tiieadles, whereby the warp threads are not so much worn 
6s heretofore $ fourthly, a mode of relieving the promi^- 
1Aenc6s or projections in the shuttle boxes, in older to tht 
MVuttle being thrown across without exerting so much force 
as heretofore, and, at the same time, Avoiding the injurious 
eflfects heretofore consequent on the application of some- 
what similar apparatus for like purposes ; and, fifthty, A 
mode of regulating the weight oh the warp beam* 

Plate v., fig. 23, represents a transverse section of the 
loom, showing the positions and the operations of thfe 
parts constituting the three first heads of the invention. 

The constniction of looms being well tmderstood, the 
Patentee* consider that it will only be necessary to explain 
the Variations consequent on applying the several novel 
parts, in order to work a loom according to their improve- 
ments ; and, as such parts are shmvn in connexion with 
the ordinary parts of looms, a workman will not only 
readily trace tlie new arrangements, but Avill see their 
relative positions and mode of working in respect to the 
other parts of looms. 
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Th^ first head of the invention relates to applying the 
cams a^ and b, for the purpose of beating up the- lay or 
bottom^ and for taking the batten or lay back again. The 
object of applying cams in place of the cranks heretofore 
used^ is to obtain a beating up of the weft^ more resembling^ 
in effect^ hand-weaving^ than can be accomplished by using 
of cranks; for it is evident that when cranks are used^ 
the lay, as it approaches the weft and beats it up^ is tra* 
veiling at a decreasing speed, and finishes the act of 
beating up at a time when the crank is in its worst posi«« 
tion, and at its lowest speed. 

Now, it is known that the weaver, in working with a 
hand loom, gives a sharp stroke at the moment of beating 
up, and it will be evident that, when using cams or excen«« 
tries, the beating up may be effected with a degree of 
sharpness, according to the out of the cams* This may be 
regulated even witii the same cams, to different degrees of 
sharpness, by having the parts of the finame hereafter de^* 
scribed, against whidi the cams work^ capable of being> set 
more or less vertically. 

The earns a, A, are aliixed on the main axis c, of the 
loom, and in place of the batten or shuttle beard being 
suspended or swinging on swords, as is the most usual 
practice, we prefer the batten to be affixed to a carriage 
d', dj (which constitutes the second head of the invention), 
having adjusting plates «, and /, for the cams a, and h^ 
respectively to aet against, and by which means the oap* 
riage dy d, is forced to and fro. 

Tlie carriage d, d, slides or moves to and fi*o on the 
guide pulleys ff, ji, which may be provided with means of 
adjustment whereby to enable the direction of the blow to 
be varied, and in place of having a horieontal movementi 
it may strike at an angle similar to that when the batten 
fwings. 



92 Recent Patents.' 

. Although we prefer the batten to be af&xed on the car- 
riag^ d,'it is evident that the cams a, and by may be used^ 
and the batten or lay suspended^ or swing to and &o on 
swoids aa heretofore^ having only so much of the frame 
of the carriage d, as will enable the cams or excentrics a, A, 
t!i> perform their parts. 

,, .Tbe.tiiird head of the invention is the treadks hy h, 
whi<5h respectively move on an axis «, carried by the slid- 
ing plate ky which plate is capable of moving up and 
down< on. guide rods; hence the trea,dles can be thrown 
off or out of the way of their cams or excentrics. By this 
means only so much of the warp as is required for opening 
the shed will be moved^ and hence the warp threads will 
npt be so much worn as when the 'whole of the warp is 
moved up and down. The figure shows the nature of the 
eams^, the loom being harnessed for weaving four-leaved 
twiU. : A perpendicular rod by is attached to the plate k, 
and also to the lever my the latter having a rod Uy connected 
thereto by. a joint, and at the end of the last mentioned 
rod there is a treadle or stirrup, by which, the workman, 
wheii he wants to raise the plate *, presses the lever down, 
it being held in its proper position by a spring catch. 
. , It. will hence be evident that in case any of the threads 
9f the vWarp break, and it becomes necessary to get the 
warp threads in one plane or nearly so, the workman^ by 
sliding up tlie plate ky will remove the treadles away from 
the Qeoas, and when the warp has been pieced up, the 
plate may be restored to its position agaui. 
• . Fourth head :— In mo^t power looms there are used 
what are. called swells, or projections, or prominences, 
which are. connected with suitable apparatus for throwing 
the; loom out of work, in case the shuttle' does not enter 
.correctly, into the shuttle box at the exid of the race or 
shuttle board ; but in using that apparatus, the ahuttle, 
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at the time of picking, has to be driven out of the box 
with a force sufficient not only to throw the shuttle, across 
the loom^ but further, to overcome the j)re8sure of the 
springs and apparatus of the swells or prominences on the 
opposite side, which is prejudicial. 

Some attempts have been made to withdraw the swells 
or prominences, at the moment previous to picking, but 
without complete success ; for the apparatus so employed 
is such, that, in the waking of the loom, it is liable to 
trap the shuttle, by throwing the bent levers beneath the 
shuttle box over their tops, when the loom is required for 
any purpose to be turned back, or in an opposite direction 
to the ordinary movement of the main shaft : or else, the 
bent levers have been so arranged in respect to the in~ 
struments which lift them in order to relieve or remove 
the swell 'or prominence, that the levers can pass beyond;, 
and, in moving forward, strike against the instrument, and 
discharge the parts. 

According to our invention, the instruments used for 
lifting the bent levers are plates partly inchned, shown in 
.the partial end view, fig. 24, so that the levers of the batten 
or lay do not pass off the plates or lifting surfaces, and in 
coming forward, the levers are supported by the plates for 
a greater length of time, and allow of the picking being 
better performed. 

The levers of the swells or prominences are shown at O9 
in the shuttle boxes, and jp, their springs, as heretofore ; g, 
is a lever at one end of the loom, mounted, upon an axis 
fixed in the framework or standard. This lever is acte^ 
upon by a tappd^ r, upon the mtdin shaft, which, as it re.- 
volves,.acts upon the lever g, and lifts the plates \9, at thjc 
end of the lever at the moment just before the picking 
takes place, Wheh the shuttle may he driven across without 
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impediment of the swell or stop In the box from which it i§ 
drawn. 

By using a length of plate $, the back surfaces being 
slightly inclined downward for about two*thirds of its 
lengthy the batten or lay^ on going back^ will not cause the 
lever q^ to pass off the plate^ ai^d in place of being suddenly 
acted upon by the instrument^ as heretofore used^ the lever 
is gradually acted upon by the plate^ and in no case throws 
the levers over the ordin^ stop /; consequently thd 
shuttle cannot be driven ugainst the warp threads^ and 
hence^ by not passing off the instrument or plate $, the 
levers cannot come suddenly against such instrument ftftd 
derange the loom. 

The fifth head of the invention relates to a mode oi regu-" 
liting the pressure of the tension cords passed round the 
warp beam^ for it will readily be understood^ that as the 
warp threads are drawn off the warp beam^ its diameter wiU 
gradually decrease^ consequently the threads are resisted 
with a^ different leverage. 

Now^ in order to accommodate such difference of Iev^« 
age^ we so arrange apparatus shown in the partial back 
view^ fig. 35^ that the suspended weights upon the tension 
lever may be gradually moved^ in order to c ompensate for 
such varying of the leverage. The weight v^ is capable of 
sliding along the lever u, and according to the distance it is 
from the fulcrum^ so will be its efiect upon the lever u : 
henee^ supposing tite weight to be at its ftuthest distance 
from the fulcrum^ the friction cord or band w^ will be ^c- 
erting its greatest force; but if suitable arrangement of 
apparatus be worked frt>m any part of the loom to draw 
the weight v, slowly towards the fiikrum^ the force of 
the weight will progressively decrease. To effect thh 
object^ we attach to the weight i>y a oord Wj the other end 



ef whkfa is affixed to a drum or pulley y, on to which it 
can be wound^ by a train of wheels connected to the end 
of the axle of the warp beam^ as shown in the figure* The 
efibct of this is^ that as the warp on the beam decreases in 
bulk or diameter the weight will be stidden towards the 
fulcrum^ and the tension reduced to any degree that ma]f 
be required, and thereby a greater unifonnity of tension 
given to the warp yams than heretofore. 

Having thus described the nature of our invention^ and 
the manner of combining and applying the various parts, 
we would have it understood that we lay no claim to any of 
the parts of a loom separately, and some of the parts may 
be in some degree varied, but we believe the arrangement 
shown to be the best for that purpose. And it will be 
^dent that either of our five improvements may be used 
separately, without the necessity of using all of them in the 
Bttne lioom, which latter is what we prefer* 

But what we claim as our invention is, first, the mode of 
beating up the weft by the application of cams or exceti* 
tries, as herein described; secondly, the mode of Tl^orking 
the batten or lay by a carriage in place of swords ; thirdly, 
the mode of suspending the treadles, as herein described $ 
fourthly, the mode of relieving the shuttle fi*om the swells 
or jHTominences, as described; and fifthly, the mode of re^ 
gulating the effect of the weights, as herein described. — 
[Inrotted in the Tnrolment Office, July, 1838.] 



To jAMifis Lowe, of King-street, Old Kent-road, in the 
county of Surrey, mechanic, for his invention ofimprove-' 
ments in propelling vessels. — [Sealed 24th March, 1837.] 

This invention consists in a mode of propelling vessels by 
means of one or more Qurred blades set or fixed on a re« 
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volving shaft below the ^vater line of the vessel^ and ruh« 
ning from stem to stem of the vessel. > 

Plate VL^ fig. 6^ represents so much. of the stem of a. 
vessel^ having my apparatus applied thereto for propelling^ 
as will enable me to explain the nature of my invention : a, 
being the shaft br axis on which the curved blades are set or 
affixed^ this shaft or axis is to receive rotatory motion from 
a steam engine or other suitable power; b^ b, are four 
curved blades^ each a portion of a curve^ which^ if con* 
tinned^ would produce a screw ; but here I would remark^ 
that screws have been heretofore attempted to be uised, and 
have failed of success^ which has been owing to the w^ater 
not b^g able to pass away^ but that may be said to pro- 
duce a .choking action ; and my intention is such^ that 
there being only sections or portions of a screw employed, 
each blade is a propelling instrument, whi<^ allows the 
water to pass away in all directions, except at that pcnnt 
where the instrument is in full action : hence there is no 
choking or holding the water towards the centre of motion, 
which is the case in using complete screws. 

Fig. 7j shows a portion of the shaft or axis, having only 
one blade or section of a screw, and fig. 8, shows an ar«- 
rangement of two blades, one placed in the same line with 
the other ; but I should state, that although this is an im* 
portant improvement over the use of the complete scriew, 
yet so far as my experience has gone, I. have not .found 
such an arrangement so good as the using each section of 
a screw or blade out of the line of all other blades, as is 
sho^n in fig. 6. The blades, it vnll be seen, are at the-stem 
of the vessel, and the shaft on a line parallel with the keel, 
and the shaft, in passing through the vessel below the . 
water line, is through a stuffing box in order to render the 
same water-tight. 
' It should be stated, that although I prefer to have the 
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shaft above the keel^ and in a parallel line mdth it^ and the 
propeUers at the stem of the vessel, I do not confine my- 
self thereto, as a shaft or shafts below the water line Jiavii^ 
similar propellers, may be used at other parts of the vessel, 
such as at the sides or at the dead wood; but I believe that 
such arrangements are not so convenient as those shown 
by the drawing. And it should be stated,, that I am aware 
•that propellers, having somewhat similar action, were some 
years ago experimented on, and for which invention a 
patent was taken by Edwaord Shorter, such propellers beiiig 
carried by certain outr^ers over the bow of the vessel, as 
is shown and jlefscribed in the specification of his patent, 
but the same fiuled. I do not, therefore, claim theappUci^ 
.tion of curved blades generally, but my invention relates 
to the modes herein described of propelling vessels by iq^ 
plying one or more curved blades on shafts or axis below 
the wat^ line of such vessels, — [InroUed in the Inrolment 
Ofice^ September, 1837.] 



To James Buckingham, of Great Randolph-street, 
Camden-toum, in the county of Middlesex^ civil engineer, 
for his invention of certain improved combinations of 
machinery to be applied as mechanical agents in a great 
variety of situations, in which toothed gear and other 
mechanism have been heretofore employed, — [Sealed 17th 
June, 1837.] 

This invention consists, in the first place, in an in^roved 
arrangement of levers, to be acted upon by a rotaiy crank 
or cranks, whereby certain movements are obtained, which 
are peculiarly applicable, when in combination with other 
apparatus, to the raising of water from wells, mines, and 
other low situations, or with other suitable apparatus to 
raising loads or weights, 
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l^e alnMflgement of meGhanism employed to effiict tlie 
itBt menti^hed object^ is shown in Piute VL^ tkt figs. 1, nid 
S^ Hbtm^teA With a system of ascending and descending 
btick(^ti!3 and other macliinery, which fbrms the subject of 
A {mtent gratifed in England to Jacob Filton Slade^ aisd 
(9ated the 11th day of January^ 1836^ in which patent right 
! ant interested. 

Fig. 1^ represents a side elevation of my improTsd a^- 
raiigement of two pairs of levers in connexion with a 
double cranky the shaft of which crank is mounted in %mtr 
able standards^ and the fulcrum axle on which the levers 
tttm> is also mounted in the same sta;id«;(pi8 : fig. 2> is ia 
front elevation of the same; a^ m, are the standatds or 
fratn^in^orlt^ supporting tiiis part of tbe madiinery $ by i, 
is the cranky the ends of its shaft tumaig in the standardb 
i^ti^a crank i^aft may be driven by a winch^ by a bend ot 
-]pldley> or by toothed gear; r^ c^ is an iq)per shafts also 
supported by the standards^ which shaft fenaa the ftdchim 
or axle of the levers d, d* To any part of these levers^ rods 
e, e, may be attached^ as shown ; and the reverse ends of 
these rods being connected to the cranks b, b, the rotation 
of the cranks will actuate the rods and levers^ giving a re- 
ciprocating ascending and descending action to the levers. 
I^ therefore, the buckets below be connected by rods^ 
chains, or ropes, to the levers d^ d, they will be raised tod 
depressed alternately as the levers move up and dpwn> 
which will effect the object desired, viz. raising and de- 
piMUhig^ or working the buckets by a recifHrocatiitg actriofl^ 
jfor the pttrposes described in Slade^s specification. 

It is dbvious, that this adaptation of levers and rods tp 
en^ks, fo^ raising weights by reciprocating actaoia^, admits 
of sodoe variations, vis. by placing the crank shaft above the 
lAiaft of the levers, or by the side of tie lever shaft, ob- 
serving, however, that the two lAyftftf mw«t b« exuotly 
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psrdkl to each other. And a farther ^mstbsm mar be 
mids by employing doable ^5 of Icvere ; that is, two leren 

d, d^ inar be connected to each csank &. br means of reds 

e, e, as shown in figs. S, and 4, that the chains, rods, or 
rt^>es fer working the buckets for raising anj other 
wei^ts by a reciprocating action), may, acoording to the 
lifting power reqaired, be connected to any part of the 
lerers between tfadr fulcnnns and extremities, and that the 
aaid (jiains,- rods, or ropes for Kiting vaxj be attached to 
one or both arms of the levers. 

The second feature of my nnprorementy is a mode of 

opening the Tahre or Tahres of the piston of a pomp or 

Biadiine fiir rnsingwato': fig. S, represents, in sectigs^ 

the upper cvlinder or bucket, sboim in connexion with the 

madnnerr in figs. 1, and 2^ from whence the Yfzker is to 

be drawn by the ordinary operation of pumping; a, is the 

pbtoo, supposed to be in the act of descending, at Yhidi 

time it is necf s aa i y that the valves i, i, diould be i^ieBed 

to aDow the water to pass through freclv^ and prevent a 

edM-UHOii whidi mum limes takes plaoe from a confined 

wetmme of air, when the piston dcsooids towards the sor- 

ftee of tlie water. To theupperpart of tliepislmi rod, a 

joiofted ana e, » attadbed, wUch carries a small jointed 

avDidEyatits and. The arm ^ when £dlen into flie hori- 

iwital p w i tioi i, is stopped from descending finther by a 

thotddrr Hat moves upward frcdhr. The smdier aim d, 

m m ISke mmaer stopped by a ehoolder above, but is 

aAowcd to fill; ^ is, however, held in its gtMigttf poabion, 

bjr a wei^bt or springy and connected to it is a ^ain kading 
ibwn to the valves. 

Soon aAcr tiiepistoii begins to descend into the^dinder, 

file end of the smaller arm d^ comes against an elevaiioB 

or tappet on the edge of a vertical side laQ at x, which 

the arms c, and d^ to be fiirced up into the inclined 
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pofeiitioii sliown in the figure^ and thereby to draw up the 
Q$»rd or cords, chain or chains e^ which lifts the valves by b, 
and opens the waterways. When the piston has descended 
nearly to the; bottom of its stroke, the arms c, d, by passing 
thfsr recess y, lure allowed to fall into their horizontal posi* 
UqJ3»9 as shown by dots at w^ which allows the valves to 
ilqse^ and when the^ piston ascends again, the end of the 
arm dy comes against another tappet ^, on the edge of the 
vertical rail, which forces down the arm dy as. shown by 
dots at Vy and the piston rises to the top of its stroke, 
having the valves dosed,— ^[/nro2/e«( in the Rolls Chapel 
Office, DecembeTy 1837.] 

■Specifioatioti drawn bj Metars. Newtoo aad Benrj/ 



To Richard Sheppard, of Newport Pagnaly in the county 
of Bucktnghamy carpenter and builder y for his invention 

' of improvements in tiles for covering roofs. — [Sealed 1 7th 
August, 1835.] 

This invention consists merely in makingt iles with a pe- 
culiarly formed groove, so that when placed together^ as on 
the roof of A house, they may fit tightly one into, the other. 
Fig. 9, at Plate YL, represents a transverse section ef two 
of these implroved tiles connected together as they would 
be when used for covering the roof of a- house. Fig. 
10, represents the apparatus employed for f(»*ming the 
tiles, and which consists of two pressing roUers, the upper 
one jbaving a groove of the required shiape formed at one 
end of it ; the lower roller can ie } a board, upon which the 
clay for making the tile is placed. It will be seen that this 
l)oard also has a groove, similar to the one en the upper 
roUer formed in it. 

r The Patentee has an apparatus for cuttii^ the olay into 
:the required thickness, which consists of a box haviag a 
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set of stronT; wires pi iced horizontally acrosB the end of 
the box, and the cky being forced out at that end^ it comet 
out in the required thickness. 

' Fig. 11, represents the apparatus employed by the Fs^ 
tentee for cutting and trimming the tiles, and consists of « 
tilock a, on which the tile is placed for trimming, and wUeh 
is of the same form as the tile ; a double cutting-knife by is 
also mounted on a pivot c, and the whole is mounted on a 
carriage that is made to slide in grooves, so that the tile 
may be subjected to the action of a press, which is placed 
in front, but is not shown in the drawing* After the 
workman has brought down the double cutting or trimming 
knife by the hand, and cut off or trimmed the tiles from any 
lumps or protuberances at the sides, which woidd prevent 
them from laying flat .upon each other, he then pushes the 
board, knife and tile forward into the press, and subjects it 
to a considerable pressure, and when taken out it may be 
dried and burnt, and then it will be fit for use. 

. The Patentee says, in conclusion, that he does not mean 
or intend to claim as his invention^ the apparatus for 
making the tUes, nor does he confine himself to tluct pre* 
' (ise method of cs^ny ing his invention into e&ct ; but what 
he ckims as his myention is, the forming of tiks for rooft 
with a groove, by which the tiles may fit the one into the 
other, as above described.— [/iiro^</ in the Inrobnent 
Office, Octobevy 1838.] 



To Louis Elisee Seignette, of Mincinff-laneyinthecity 
o/l^ndonymerchanty/orimprovementsinpreservinffafamal 
and vegetable substances y being a communication Jrom a 

, foreigner residing abroad.— [Seeled 21st March, 1836.] 

The Patentee, in his specification, has described several 
modes of preserving animal andjregetable substanees, bnt 
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« 

they are all founded upon the same principle^ namely^ pre* 
ventiBg oxygen from coming into contact uith the mhr* 
Btances to be preserved. The first proeess employed by 
the Patentee is as follows t^r-Ife takes the meat, either raw 
or piotly cooked, and places it in a solution of salt anii 
nitre for fiTom fbinr to twelve hours, according to tibe size ^ 
the pieces to be preserved. The meat is then packed' 
in tin cajtos, and the atmospheric m contained therein is to 
be exhausted by an air pump or otherwise, so as to form a , 
paitial vacuiun, which must be filled up with a solution 
oi salt and watdr^ or brine ; the tin case must then foe re^ 
versed, or placed head downwards in a vessel containing 
salt and water, and a quantity of carbonic add gas is ih^i 
allowed to run in from a pipe, or be pumped in, which wSl . 
^place the salt and water; the ^ case must tiben be 
festened up in an air-tight manner. ' 

The next method in which the Patentee propose to pre* 
serve animal and vegetable substances from decay, is some-^ 
whiat similar to the above, and rath^ more advantageous. 
By this method he does not require «iy vacuum to be^ 
made by means of an air pump, but merely fills the tin 
dase^ when ready packed witM. meat, with a brine, and thaB 
reverses it as in the former proeess in a vessel containing 
s£dt and water, and allows the carbonic acid gas to ran into' 
it ; and to counteract or prevent the effect of any oxygto, a* 
small bag of iron filings, or small pieces of iron, is putip* 
the top of the case ; and as the specific gravity of oxygen is 
less than that pf carbonic acid, the oxygen will naturally: 
rls<5 to the upper part of the vessel, j^d enter into coml>^« 
tjon with the iron placed there for that purpose. 

In the third process the Patentee dispenses with the use 
of salt and water and nitre altogether, and instead thereof 
lie employs vinegar, in which he steeps liie substances to' 
be preserved; the tin caixs are also filkd with imi^a% 
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wbich is di^laced by the carboaic acid gas> as in the other 
process* 

The Patentee here observesi that it may be as well to 
intiXMluoe a small piece of calcined charcoal into the upper 
part of each case^ to counteract or destroy any disagreeable 
smell that may arise. 

In preserying fish^ the Patentee says^ it should be lightly 
saltedi and treated in other respects in the same manner as 
oth^ animal substances ; and to preserve vegetables^ they 
should be first plunged into boiling hot water to preserve 
their form, and prevent them from changing colour.— 
[IwrMed in the Inrolment Office, September ^ 1836.] 



Tb David STi^VfiNSoy, of Bath-plaee, New^ottd, in tfhs 
county of Middteeex, gentleman, for a new method tf 
preparing writing paper, from which writing ink eanndt 
be expunged or abstracted without detection, being parity 
a communication from a foreigner residing abroad.-^ 
[Sealed 2nd March, 1837.] 

This iareation is for making a metallic solution to be in- 
oorpomted m ^ting paper, and which wiU not diwjolwr, 
er present anty difference in the outward appearance of the 
paper, but will immecUately point out, by means of 
a stain, any attempt to erase any word from tlie paper, of 
expunge it by means of any ehemical agent that will, act 
upon writing ink ; and although the inTenti<Mi is e^Lceed* 
ingly siipple, the Patentee has contrived to spia out hj0 
specification to a most immoderate length. 

The inveatioa merely consists in making a solution o/ 
mangpinese, combined with a solution of prussiate of potasj;^ 
and introducing the same, when so combined, into the 
pulp vat while the paper is in the course of manufacture. 
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' The manner in which the metallic solution is made is 
thus described by the Patentee :— "Take a quantity of the 
manganese of commerce, such as is used by paper-makers 
to make the bleaching gas, and add to it twice its weight 
of muriatic acid, and let the action of the acid upon the 
manganese be assisted by applying a gentle heat to the 
leaden or other vessel in which the aforesaid ingredients 
are placed. The gas which is thus evolved may be allowed 
to escape into the atmosphere, as it is of no use for the 
purposes to which this invention is applied, and it will ndt 
deteriorate the atmosphere. The clear fluid in the leaden 
or other vessel must then be drawn offy and a quantity of 
puhrerised chalk or whiting mixed with water until it ar- 
rives at about the consistence of cream, must then be added, 
.and after the effervescence occasioned by this addition has 
ceased, the mixture is then to be heated until near the 
boiling point, when it may be allowed to cool and settle, 
.and the clear fluid drawn off. A small quantity of prus- 
siate of potash must then be dissolved in some water, 
which might be made warm for the puipose of assisting 
the solution.^^ 

The Patentee does not inform us in what respective 

'I 

'quantities the solutions of manganese and potash are to 
be mixed, but he states that three quarts of the mixture 
will be sufficient for one hundred weight of rags made 
into a pulp. 

The claim set out at the conclusion of the specification 
is, for any metallic solution which does not discolour the 
paper, and which will answer the purpose required; 
namely, the detection of any intention or attempt to erase 
or expunge any letter or other mark upon paper so pre- 
pared. — [InroUedin the Inrolment Offf^e^ September^ 1837.] 
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SCIENTIFIC NOTICES. • 



REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. '^ 

(Continued from p. 50.) 

March 20, 1838. 
T^ie President in the chair. 

The abstract on the pnper on the floating bridges having been ' 
read, Mr. Rendel remarked, that as the same velocity could not' 
be acquired in the manner proposed as by a paddle-boat, the 
question to be considered was, as to the advantage of employing 
the floating* bridge in preference in particular cases. They had' 
to consider to what width of ferry the floating bridge is appli- 
cable 5 what the maximum velocity ; what the expense of piers for 
paddle-boats. The great disadvantage of paddle-boats results • 
from the diflicalty of making fast, and of getting the cargo on ' . 
and off. If we take as the measure of advantage the facility 
afforded by the 'floating bridge, then its superiority is very great. 
But ihe question is one of time, as well as of accommodation* '. 
He was of opinion, that a velocity of more than eight miles could 
not be attained by these boats. Now, if a paddle-boat could 
be impelled ten miles an hour, the time of landing, which vi'ould . 
amount to ten minutes, would compensate for the increased speed. 

He conceived that the chain might be applied to a distance of 
three miles ; the time of crossing and the expense of the chain ^ 
were the only limits. Mr. Parkes remarked, that Mr. Rendel ' 
undervalued the advantages of his plan. In crossing the Mersey, ' 
for instance, excepting at high and low water, they had to run ' 
up or down, whereas the floating bridge would go straight across. 
There was great loss of time and uncertainty with the paddle- ' 
boats. They were frequently only a quarter of an hour in cross* 
ing the Mersey, but he had himself been three-quarters of an 
hour in crossing from Liverpool to Birkenhead. A simple beach 
being sufficient for landing was a great gain, whereas to get paddle- 
boats alongside extensive and expensive piers are required.^ 

VOL. XIII. P 
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volving shaft below the water lide of the vessel^ and run-*' 
nmg from stem to stem of the*^ vessel. > 

Plate YI.^ fig. 6, represents so much. of the stem of a. 
vessel^ having my apparatus applied thereto for propelling^ 
as will enable me to explain the nature of my invention : a, 
being the shaft br axis on which the curved blades are set or 
affixed^ this shaft or axis is to receive rotatory motion from 
a steam engine or other suitable power; b, 6^ are four 
curved blades^ each a portion of a curve^ which^ if con* 
tinned^ would produce a screw ; but here I would remarki 
that screws have been heretofore attempted to be uised^ and 
have failed of success^ which has been owing to the water 
not b^g able to pass a^way^ but that may be said to pro^ 
duce a .choking action ; and my intention is such^ that 
there being only sections or portions of a iscrew en4>loyed, 
esich blade is a propelling instrument^ which allows the 
water to pass away in all directions^ exc^t at that point 
where the instrument is in full action : hence there is no 
choking or holding the water towards the centre of motion^ 
which is the case in using complete screws. 

Fig. 7^ shows a portion of the shaft or axis, having only 
one blade or section of a screw, and fig. 8, shows an ar^ 
rangement of two blades, one placed in the same line with 
the other ; but I should state, that althou^ this is an im<- 
portant improvement over the use of the complete scrisw, 
yet so far as my experience has gone, I. have not '.found 
such an arrangement so good as the using each section of 
a screw or blade out of the line of all other blades, as is 
shown in fig. 6. The blades, it will be seen, are at the-stem 
of the vessel, and the shaft on a line parallel with .the keel, 
and the shaft, in passing through the vessel below the . 

water line, is through a stuffing box in order to render the 

• • . 

same water-tight. 

" It should be stated, that although I prefer to bi^e the 
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sliaft above the keel^ and in a parallel line with it, and the 
propellers at the stem of the vessel, I do not confine my- 
self diereto, as a shaft or shafts below the water line Jiavinp 
' similar propellers, may be used at other parts of the vessel, 
such as at the sides or at the dead wood ; but I beheve that 
such arrangements are not so convenient as those shown 
by the drawing. And it should be stated,, that I am aware 
that propellers, having somewhat similar action, were some 
years ago experimented on, and for which invention a 
patent was taken by Edward Shorter, such propellers being 
carried by certain outriders over the bow of the vessel, as 
is shown and^cfsciibed in the specification of his patent, 
-but the same failed. I do not, therefore, claim theapplica- 
.tion of curved blades generally, but my invention relates 
to the modes herein described of propelling vessels by ap- 
plying one or more curved blades on shafi;s or axis below 
the water line of such vessels. — [InroUed in the Inroltnent 
Ogicey September, 1837.] 



To Jamks Buckinqham, 0/ Great Randolph-street, 
Camden-toum, in the county of Middlesex, civil engineer, 
for his invention of certain improved cotnbinatiofis of 
machinery to be applied as mec?ianical agents in a great 
variety of situations, in which toothed gear and other 
mechanism have been heretofore employed, — [Sealed 17th 
June, 1837.] 

This invention consists, in the first place, in an improved 
arrangement of levers, to be acted upon by a rotaiy crank 
or cranks, whereby certain movements are obtained, which 
are peculiarly applicable, when in combination with other 
apparatus, to the raising of water from wells, mines, and 
other low situations, or with other ■ suitable apparatus to 
raising loads or weights, 

VOL* xiii, ,0 
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'iPhe attimgement of mechanism employed to efibct the 
firit mentioned objecit^ is shown in Pkte VL^ ilt fi|^. 1, «nd 
S^ i^drme^ted with a ilystem of ascending and descending 
btick^ttij and othef' machinery, which fbrms the subject of 
A |mtent grahfed in England to Jacob Fitton Slade> aad 
dated the 11th day of Januaiy, 1836, in which patent right 
I ixk intei^ested. 

Fig. 1, represents a side elevation of my improTed ar- 
raiigement of tVro pairs of levers in connexion with a 
double crank, the shaft of which crank is mounted ib siiilr 
able standards, and the ftilcrum axle on wlnoh the levtors 
tttm> Is 1^0 mounted in the same staijida^^ds : fig. 2^ is a 
front elevation of the same; a, a, are the standards or 
fram<§W0Tk3 suppoH;ing this part of the madnaery y by i, 
is the crank, the ends of its shi^ tumiag in llie standarda 
%^this crank shaft may be driven by a winch^ by a band or 
'pUIey> or-by toothed gear; Cy c^ is ma iqiper ahluft^ alto 
supported by the standards, which shaft fenaa the fulotlim 
or axle of the levers d, d. To any part of these levers, rods 
e, e, may be attached, as shown ; and the reverse ends of 
these rods being connected to the cranks 5, £, the rotation 
of the cranks will actuate the rods and levers, giving a re- 
ciprocating ascending and descending action to the levers* 
I^ therefore, the buckets below be connected by rods, 
chains, or ropes, to the levers d, d^ they will be raised tod 
depressed alternately as the levers move up and doWn> 
which will effect the object desired, viz. raising and de- 
pi'&sfiteg^ or working the buckets by a r^ciparooatingac^ioii^ 
for tke |ydi|ioses described in Blade's specification. 

It is obvious, that this adaptation of levers and rodstp 
cn^ks, fm* raimng w^hts by reciprocating action, admitjs 
of soine variations, viz. by placing the crank shaft above thf 
lAiftft tif the levers, or by the side of ihe lever shaft, ob- 
serving, however, that the two ahaft9 mu^t b« wiKift^ 
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parallel to each other. And a further varifitiion maybe 
made by employing double sets of levers ; that is, two levers 
dy dy may be connected to each crank by by means of rods 
Cy Cy as shown in figs. 3, and 4, that the chains, rods, ot 
rbpes for working the buckets (or raising any other 
weights by a reciprocating action), may, according to the 
lifting power required, be connected to any part of the 
levers between their fulcrums and extremities, and that the 
said chains,- rods, or ropes for lifting may be attached to 
one or both arms of the levers. 

The second feature of my improvement, is a mode of 
opening the valve or valves of the piston of a pump or 
machine for raising water : figi 5, represents, in section^ 
the upper cylinder or bucket, shown in connexion with the 
njajjbi^ery in fig3. 1, and 2, froin wljence tl|e ^q^tpr iff t^ 
be drp-wn by the ordinary operjjtion of pumpii^j fi^ \^ |;Jie 
piston, supposed to be in the act of descending, ^t v^ch 
time it is necessary that the valves by by should be opei^ed 
to allow the water to pass through freely, and prevent a 
concussion which sometimes takes place from a confined 
volume of air, when the piston descends towaixis the sur- 
fooe of the water. To the upper part of the piston rod, a 
jointed arm Cy is attached, which carries a small jointed 
arm 4y at its end. The arm c, when fallen into the hori- 
zontal position, is stopped from descending further by a 
shoulder that moves upward fireely. The smaller arm dy 
is in like planner stopped by a shoulder above, but is 
aUowed to fldl ; it is, howerer, held in its straight position, 
by a weight or s[»ing, and connected to it is aehain leading 
down to the valves. 

^ Soon after the piston begins io descend into the cyUodjer, 
the end of the smaller arm dy comes against an elevation 
or tapfiet on the edge of a vertical side rail at jr, which 
eaoses the arms ^ and if, to be forced up into the inelined 
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position shown in the figure^ and thereby to draw up the 
cxurd or cords, chain or chains e, which lifts the valves b, b, 
and opens the water ways. When the piston has descended 
nearly to the; bottom of its stroke^ the arms c, d, by passing 
th^ recess y, nve allowed to fall into their horizontal post- 
tiooB, as shown by dots at w, which allows the valves to 
close^ and when the- piston ascends again^ the end of the 
arm dy comes against another tappet x, on the edge of the 
vertical rail, which forces down the arm d, asx shown by 
dots at V, and the piston rises to the top of its stroke, 
having the valves dosed.— ^[/nro/fenf in tike Bolls Cheqfel 
Office, December, 18370 

8pec]fic«tioti drawa by Messrs. Newton and Berry. 



To Richard Sheppard, of Newport Pagnal, in the county 
of Buckingham, carpenter and builder, for his invention 

• of improvements in tiles for covering roofs, — [Sealed 1 7th 
August, 1835.] 

This invention consists merely in makingt iles with a pe- 
culiarly formed groove, so that when placed together^ as on 
the roof of & house, they may fit tightly one into, the other. 
Fig. 9, at Plate YL, represents a tnmsverse section tf two 
of these improved tiles connected together as they would 
be when used for covering the roof of a- house. Fig. 
10, represents the apparatus employed for forming the 
tiles, and which consists of two pressing rollers, the upper 
one luiving a groove of the required shape formed at one 
end of it ; the lower roller caii ie ^ a board, upon winch the 
clay for making the tile is placed. It will be seen that this 
jboard a.lsQ has a groove, similar to the one en the upper 
roUer formed in it. 

J The Patentiee has an apparatus for cutting the ohy into 
Ihe required thickness, which consists erf* a box havmg a 
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set of stron i: wires pi iced horizontally across Ae end of 
the box, and the clay bemg forced out at that end, it eomes 
out in the required thickness. 

* Fig. 11, represetita the apparatus employed by the Pa^ 
tentee for cutting and trimming the tiles, and consists' of a 
iiock a, on which the tile is placed for trimming, and whseh 
is of the same form as the tile ; a double cutting-knife b, is 
also mounted on a pivot e, and the whole ismonnted on a 
carriage that is made to slide in grooves, so that the tile 
may be subjected to the action of a press, whieh is plaoed 
in front, but is not shown in the drawing. After the 
workman has brought down the double cutting or trimming 
knife by the hand, and cut off or trimmed the tiles bom any 
lumps or protuberances at the sides, which would prevent 
tkem from laying flat .upon each other, he then pushes the 
board, knife and tile forward into the press, and subjects it 
to a considerable pressure, and when taken out it may be 
dried and burnt, L then it wiU be fit for use. 
. The Patentee says, in conclusion, that he does not mean 
or intend to claim as his invention, the apparatus for 
making the tiles, nor does he confine himself to th;at pre* 
' qise method of carrying his invention into effect; but what 
he claims as his invention is, the forming of tiles for rooft 
with a groove, by which the tiles may fit the one into tl^e 
other, as above described. — [InroUed in the Inrolment 
Office^ October, 1838.] 



To Louis Elisee Seignette, of Mincing-laneyinthedty 
o/Londonymerchanty/orimprovementsinpreservinff animal 
and ^vegetable substances, being a communication from a 

. foreigner residing abroad,— [Sesled 21st March, 1836.] 

The Patentee, in his specification, has described several 
modes of preserving animal and iregetable substanees, but 
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they are all founded upon the same principle^ namely^ pre- 
venting oxygen £rom coming into contact with the 8ub^ 
stances to be preserved. The first process employed by 
the Patentee is as follows :-r-I}e takes the meat^ either raw 
or piotly cooked, and places it in a solution of salt and* 
nitre for from four to twelve hours, according to tiie size isC 
Hie pieces to be preserved. The meat is then packed' 
in tin cases, and the atmospheric ^ contained therein is to 
be exhausted by an air pump or otherwise, so as to fonn a 
paitial vacuum^ which must be filled up with a solution 
o( salt and wat^r, or brine ; the tin case must then be re^ 
versed, or plaoed head downwards in a vessel containing ' 
salt and water, and a quantity of carbonic amd gas is then 
allowed to run in firom a pipe, or be pumped in, which wSl . 
^place the sidt and water; the tin case must tiien be 
listened up in an air-tight manner. ' 

Tlie next method in which the Patentee proposes to pre- 
serve animal and vegetable substsmees isofa decay, is some**' 
what similar to the above, and rather more advantageous. 
By this method he does not require any vacuum to be' 
made by means of an air pump, but merely fills the tm^ 
dase, when ready packed witii meat, with a brine, and ^e«i 
reverses it as in the former process in a vessel containing 
salt and water, and allows the carbonic acid gas to run into' 
it; and to counteract c»* prevent the e^ct of any oxygdn, a- 
small bag of iron filings, or small pieces of iron, is puti^^ 
the top of the case ; and as the specific gravity of oxygen is 
less than that pf carbonic acid, the oxygen will natui^dlj; 
rls.e to the upper part of the vessel, jgmd enter into coml)^a« 
tJon with the iron placed there for that purpose. 

In the third process the Patentee dispenses with the use 
of salt and water and nitre altogether, and instead thereof 
be employs vinegar, in which he steeps Ae sixbstancei tia' 
be preserved; the tin caw are ^im filkd wi^ vinegaiv 
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which is displaced by the carbonic acid ga9> as in the oiher 
process* 

The Patentee here observes^ that it may be as well to 
introduoe a small piece of calcined charcoal into the upper 
part of each case^ to counteract or destroy any disagreeable 
smell that may arise. 

In preserying fiish^ the Patentee says, it should be lightly 
salted, and treated in other respects in the same manner as 
other animal substances ; and to preserve vegetables^ they 
diould be first plunged into boiling hot water to preserve 
their form, and prevent them from changing colour.— 
[InroUed in the Inrolment Office, September^ 1836.] 



fh David STKVfiNSON, of Baih^laee, New-^ood, in tke 
county of Middtesea^, gentleman, for a Mto method tf 
preparing writing paper, from which writing i«* canndt 
be eapunged or abstracted without detection, being partly 
a communication from a foreigner residing abroad.-^ 
[Sealed 2nd March, 1837.] 

This lavention is for making a metallic solution to be in- 
ooirponited in ^ting pa|»er, and which wiU not disoolwir, 
<» present any difference in the outward appearance of the 
paper, but. will immediately point out, by means of 
a stain, any attempt to erase any word from the paper, of 
expunge it by means of any ehemical agent that will, act 
upon writing ink; and although the invention is exceed- 
ingly miple, the Patentee has contrived to sjnn out im 
q^ecification to a most immoderate length. 

The invention merely consists in making a solution o/ 
maingi^n^se, combined with a solution of prussiate of potash^ 
and introducing the same, when so combined^ into the 
pulp yat while the paper is in the course of manufacture. 
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' The manner in which the metallic solution is made is 
thus described by the Patentee :— "Take a quantity of the 
manganese of commerce^ such as is used by paper-makers 
to make the bleaching gas^ and add to it t^i'ice its weight 
of muriatic acid^ and let the action of the acid upon the 
manganese be assisted by applying a gentle heat to the 
leaden or other vessel in which the aforesaid ingredients 
are placed. The gas which is thus evolved may be allowed 
to escape into the atmosphere^ as it is of no use for the 
purposes to which this invention is applied^ and it will not 
deteriorate the atmosphere. The clear fluid in the leaden 
or other vessel must then be drawn ofl^ and a quantity of 
pulverised chalk or whiting mixed with water until it ar- 
rives at about the consistence of cream^ must then be added, 
cand after the effervescence occasioned by this addition has 
ceased, the mbdure is then to be heated until near the 
boiling point, when it may be allowed to cool and settle, 
.and the clear fluid drawn off. A small quantity of prus- 
siate of potash must then be dissolved in some water, 
which might be made warm for the purpose of assisting 
the solution.'^ 

The Patentee does not inform us in what respective 

■"' 

'quantities the solutions of manganese and potash are to 
be mixed, but he states that three quarts of the mixture 
will be sufficient for one hundred weight of rags made 
into a pulp. 

The claim set out at the conclusion of the specification 
is, for any metallic solution which does not discolour the 
paper, and which will answer the purpose required; 
namely, the detection of any intention or attempt to erase 
or expunge any letter or other mark upon paper so pre- 
pared. — [InroUedin the Inrolment Off^ce^ Sept&nber^ 183/.] 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. '^ 

(Continued from p. 50.) 

March 20, 1838. 
The Presidknt in the cbair. 

The abstract on the paper on the floating bridges having been 
read, Mr. Rendel remarked, that as the same velocity conld not ' 
be acquired in the manner proposed as by a paddle-boat, the 
question to be considered was, as to the advantage of employing 
the floating bridge in preference in particular cases. They had'- 
to consider to what width of ferry the floating bridge is appli- 
cable 3 what the maximum velocity ; \vhat the expense of piers for 
paddle-boats. The great disadvantage of paddle-boats results 
from the difficulty of making fast, and of getting the cargo on \ 
and ofi^. If we take as the measure of advantage the facility, 
afforded by the *floating bridge, then its superiority is very great. 
But the question is one of time, as well as of accommodation* '. 
He was of opinion, that a velocity of more than eight miles could 
not be attained by these boats. Now, if a paddle-boat could 
be impelled ten miles an hour, the time of landing, which would . 
amount to ten minutes, would compensate for the increased speed. 

He conceived that the chain might be applied to a distance of 
three miles ; the time of crossing and the expense of the chain * 
were the only limits. Mr. Parked remarked, that Mr. Rendel ' 
undervalued the advantages of his plan. In crossing the Mersey, ' 
for instance, excepting at high and low water, they had to run ^ 
up or down, whereas the floating bridge would go straight across. 
There was great loss of time and uncertainty with the paddle- ' 
boats. They were frequently only a qnarter of an hour in cross- 
ing the Mersey, but he had himself been three-qnarters of an 
hour in crossing from Liverpool to Birkenhead. A simple beach 
being sufficient for landing was a great gain, wbereas to get paddle- 
boats alongside extensive and expensive piers are required. 

VOL. XIII. P 
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^ Tbe Land Surveyoi^ii OalcvlAtor/' By Qtorge Heald. 

. The ioitroment to which the abate name is Msigtitd, WiA tS- 
vented for tbe pui^;>09e of atrdtdiHg Che necessity of performing 
long arithmetical calcalaliens in surveying estates ; the resalts 
are given at once by the adaptation and ipspection of the iostra** 
ment. It may also be applied to extracting tbe square roots of 
nhmbersi and to the other purposes to which the Ganter's scale 
is applicable. 

The instrument consists of five concentric circles^ whereof the 
four inner ones are on the outer edge of a card moveable about 
a gentrei and the fifth on the outer circle is fixed. The circum- 
ferences of the two outer circles— that is, of the fixed circlei and 
the circle at the edge of the moveable card — are divided into 
1000 logarithmic portions representing links, the divisions being 
carried round in a contrary order, on the two circles. The third 
circle is divided to represent acres ; the fourth to represent 
perches ; and the fifth, or innermost circle, expresses the area in 
acre^t roods, and perches. 

The author then describes the method of using the instrument 
for tbe solution of questions similar to the following. Knowing 
the diagonal and the two perpendiculars of a quadrilateral, or the 
"base and perpendicular of a triangle, to determine the areas of 
the respective figures; tlie result is known at once in acres* 
roods, and perches> on inspecting the fourth or fifth circle, ac- 
cording as the area is greater or less than half an acre. Tbe in-* 
stniment. may also be applied to computing square yards; to 
extracting square roots of numbers; and to the ordinary opera- 
tions of multiplication and division, in the same manner as other 
logarithmic lines. 

A great advantage of this instrument results from the^adua- 
tion being on the circa mfereace of a circle. Great enlargement 
of the divisions is thus obtained, and in a far more convenient 
form than by drawing a slide, as on the common sliding rule ; 
the diameter of the outer circle in this instrument is fixtaen 
inches. Tbe anthor considers that a circle of eight inches di^ 



Meter wcHdd be fufficieii()y acenr^e for pr%oli^ piirp^lM i^ m4 
ftaeh Kn inelrument jvoqld be extremely compect ttnd poitable^ 



Profeesor Willis gave a brief acoount of bis iovestigatioas oa 
the forma best adapted for the teeth ef wheelsj and exhibited 
seferal models of teetb. The sqbject might be copceiyed tfi be 
\rom almost tbreadbaroc so much has been written and said 
aboat it ; and practical men seemed well satisfied with the forms 
aiready in ttse> And tb^ ptipciple^ oa which they were a^adea 
These did uo%, however, appear to him as the best suited to the 
wants of modern practice. It was ^ general opinion that onljr 
eertain carves were adapted for the teeth of wheels— namel^^ 
the epicyclpidal ; he trusted he should be able to show tbattherf 
were many others* iie believed he bad laid dowq a method of 
drainring a cnrve snited to all the wants of modern practiee ; ia 
general^ teeth are epicycloidal with radial straight linef • The 
eonseqqenc^ is» that & wheel of 50 teeth made in the nsna} mtmi- 
ner to work with oee of 30> will not work with one of 60 1 and 
to effect any other combination the founder must make ft neyi set 
of patterns for every new combination, iai tend of having bat 
one pattern of tooth ; and he should endeavour to show how the 
epiQydoid might be adapted, so that the same wheel m^X driyf 
two or more whose number of teeth is different. Another mo%if 
important problem was, that having a tooth of any given form 
to determine a tooth which would work correctly with it* 

Such were some of the general features to which his atten* 
tion had been directed, and the practical method of effecting 
these objects being fully set forth in his paper, be shonld mtr^lj 
show the application as m^c for the workshop. 



March 27, 1838. 
The PEasinfiMT in the chair. 

^ The Canal Lifts on the Grand Western ClaaaL*' By Jamas 

Green, M. Inst. C. £. 

The lift, which ie the subject of the foHowlngt pap<|i^ !^ai 
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erected by Mr* Green in the year 1835, on the Grand Western 
Canal, and Ikis been, in operation ever since. Lifts are not in- 
tended to supersede the ase of canals in all cases, but in those in 
wfai^h a considerable ascent is to be overcome in a short distance, 
and in which the water is inadequate to the consamption of ia 
Common lock, or in which the fands are inadequate to the execa* 
ItOti of the work on a scale adapted to such locks. 
^ This lift 19 46 feet in height, and consists of two cbambera, 
similar to those of a common lock, with a pier of masonry be- 
tween them 3 each chamber being of sufficient dimensions to 
'udmifc of a wooden cradle, in which the boat to ascend or descend 
floats. The cradle being on a level with the pond of the canal, 
a water-tight gate at the end of the cradle and of the pond of the 
canal is raised up, and leaves the commnnieation betwixt the 
water in the canal and in the cradle free, and the boat swims into 
or out of the cradle. 

The cradles are balanced over three cast-iron wheels of 16 feet 
in diameter, to the centre of one of which is fitted spur and bevil 
gear, so that the motion may be given by machinery worked by 
the hand, without any preponderating weight of water in the 
cradle, when scarcity of water renders this necessary. To this 
hand-gear is also attached brake wheels and a brake lever for 
regulating the motion. For the details of the construction of this 
machinery^ and of the manner in which the lifts are worked, re- 
ference mnst be had to the drawings. 

It is obvious that the weights of the additional length of the 
kuspendiug chains on the side of the cradle which is the lowest 
must be counterbalanced 3 for this purpose there is attached to 
the under side of each cradle a chain of equal i^^eight per foot 
with the suspending chain, and this elongates under the ascend- 
iug and is shortened under the descending cradle ; thus the dis- 
parity in the weights due to the suspending chain is obviated. 
i . It is sb arranged that the water in the upper cradle is about two 
inches below the level of the water in the pond : the consequence 
^i which isf that %ht upper cradle has a slight preponderance 
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first, SDflBcient to set the machinery in motion ; the weight of 
this water is generally aboat one ton ; it raay» however, be fegu- 
lated at pleaamre. 

' The strength of materials is the great de^ideratam in machinery 
of this nature, and though the lift here described is bat 46 feet, 
and the boats about 8 tons, the same method is applieable to much 
greater height and larger tonnage. The advantages of these lifts 
over common locks are great economy of constniction, and great 
saviog of time and water. 

The time occopied in passing one boat np and another down 
this lift of 46 feet is three minotesy whereas thirty mtnotes would 
be required to attain the rise of 46 feet by locks; thus the sav- 
ing in time amounts to -^ths for boats of eight tons. 

The quantity of water consumed is abont two tons for eight toais 
of cargo, whereas in common locks it is abont three tons of water 
per ton of cargo ; the saving is therefore 22 parts out of 24, or 
very nearly 92 per cent. If the trade were all downward, there 
would, by the use of these lifts, be carried from the lowest to 
the highest level of the canal a quantity of water equal to the 
loads passed down. 

Mr. Green stated, in reply to several questions, that in some 
parts of the canal it had been found impracticable to get a suf- 
ficient drain to empty the chamber — they were compelled, there- 
fQre> to use a half lock of 18 inches fall; that there were seven 
lifts and one inclined plane on the canal, effecting a rise of 262 
feet in eleven miles. That he should not recommend them as 
applicable to boats of more than 20 to 30 tons. The width of 
larger boats was an obstacle. They were extremely advan- 
tageous for narrow canals ; for boats of 50 or60 feet in length, 
and about 30 tons. 

Mr. Parkes remarked, that he considered the question of nar- 
row canals as a most important one — the advantage to be derived 
from narrow canals was a subject to which sufficient atteutiou 
had not been paid. 

The President called attention to the remark in Mr. Green « 
I^per respecting the quantity of water carried up from one level 
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to andtber in a downwarc) trade wbere^er these Lifts are nse^ ; 
tlif n a coal country ou high leTel may aopply itself with a| mncfli 
water as it sends down coal. The subject of inclined plaaei 
helnf alloded to, especially those of the Morriftown Canal of 
200 feet each, where a rise of 1000 feel is effected by eight in^ 
dined planes/ Mr. G. remarked, that more water and time m^st 
be espeirded/ the friction and length beiog me^b grenler* (fi |hf 
lifts there was only as much water oonsomed ai was e^al t^ 
the load, but that he should not consider tbeoi as praetinally ap^ 
plicable to more than QO or 70 feet. FavoaraUe levelsx vith 
«seenta ol more 4han 60 or 70 feetu coolcl seldom be (bands cot))d 
be hare bad the choice of the line ip this partl^il^r ipftf^neey ^ 

< 

sbonld have effected by four lifts the rise for which f ^v^ arf 
now employed. 

Some farther observations on the evaporation of water, by Jo^ 
siah Parkes» were read. The author calls attention to the impdi^ 
faiice of ascertaining the evaporation of boilers, and of masterl 
having a regular report of thie work done, and of the fuel con^^ 
sumed. Attention should also be directed to the settling of the 
boilers, and their general management. The defects which 
generally exist are inadequate boiler power, insufficient covert 
ing, and absence of good reservoirs. A little attention to these 
points, on the part of respectable engine- makers, would lead t^ 
definite knowledge, and put an end to the pretensions of the 
empyric. 

Tiie paper is accompanied by a table, showing the proportion* 
ate parts of 112 lbs* of coal burnt in heating water from 99 ^t^ 
{prees to 212 degrees with that burnt in evaporating it from 212 
degrees. It is constructed on the established principle of the 
sum of latent and sensible best being constant, and is of great 
use in reducing the results of numerous experiments to one com^ 
mon standard, and ascertaining the value of fuel ; and in compare 
ing one set of experiments with another, when the water 'hiil 
been supplied to the boilers at different temperatures. - ^ 
* The evaporation of water as stated by Mr. Mabby, in the 
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periment witti Collier *s boilety beifig redoced to the same standard 
as others in his paper, it appeared that 20*24 cubic feet were 
eraporated from 212 degrees F. with 112 lbs. of coal. The 
quantity evaporated at the Fowey Consols was dl*37 cubic 
feet. 

tt appear^, on comparing the value of the Locomotive Engine 
and the Cornish £ngine by the quantity of coals consumed, per 
horse power, they wei^e 1 to 35. 



The difference in the heating effects of coke and coal having 
been observedy Mr. Parkes remarked that the heat generated 
depended on the ratio of Uie rate of absorption of the oxygen ; 
there must be more space betwixt the bars when coke thaa 
when coal is consumed, and the quantity of oxygen required is 
lAuch greater in the former than in the latter case. More air# 
however, may be drawn through the bars than can possibly enter 
into combustion, and the general temperature is lowered in con* 
sequence* . 

The comparative value of coke and coal in melting glass had 
bsen observed by Mr. Pellatt, and it appeared that 21 tons of 
c^e produced the same effect as ^0 tons of the best coal. 



A^l 3, 1838; 

llie Pkksident in the chair. 

"On tibe Teeth of Wheels." By Robert Willis Jacksonian Pro-, 

^ssor of Natural Philosophy in the University. of Cambridge..., 

Tl^ geowetf y of the subject of the teeth of wheels 9iay b^ 

oonodtred aa coni|iletet but it appears that important addittona 

mty be inade to its practical applications. The general problem 

a» having given a tooth of any form to determine one which sbi^l 

work cot rectly with it. The method of effecting this may be 

tbown in a aifiple ppea^tical manner. The curve to be traced^ 

out, wbich is the shape of the required tooth, is the locus of (he 
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intersections of all the outlines of the tooth in every one of its 
positions^ The motion produced by the mere contact of the 
carre so traced put with the given tooth will be uniform. Thisj ^ 
theuy is a practical mode of showing the practicability of the 
problem. 

.The epicycloids and involutes have hitherto, from the facility 
with which they can be described, being almost universally em* 
ployed, and practice has been confined to the class of epicycloids 
which work correctly with straight lines or circles. The defect 
under which such wheels labour is^ that a wheel of fifty teeth of 
the same pitch will not work correctly with a wheel of one 
hundred teeth of the same pitch ', since the diameter of the de- 
scribing circle by which the epicycloid is formed, must be made ' 
equal to the radios of the pitch circle of the wheel with which ' 
the teeth are to work, and will therefore be twice as large in the ' 
second case as in the first. Also^ if the teeth be epicycloids, 
generate^ by a ciix;Ie whose radius is equal to that of the wheel ' 
with which it is to work, which is equally correct, the same re. 
mark applies. 

This defect was of no great consequence when the teeth were ' 
wooden, but it is of great consequence in iron wheels, since the 
founder xfiwst have a new pattern of a wheel of forty teeth for 
every combination that it may be required to make of this wheel*' 
with others. It is desirable that the teeth of wheels be formed 
so that any tooth may work correctly with any other of the same 
pitch. This is the case with involute teeth, but the obliquity of 
the action is an objection to their introduction. The requisite 
property may be given to epicycloidal teeth, by employing the 
following proposition. If there be two pitch circles touching ' 
each other, an epicycloidal tooth formed by causing a given 
describing circle to roll on the exterior circumference of the first, 
will work correctly with an interior epicycloid formed by causing * 
the same describing circle to roll on the interior circumference • 
of the second. 

From this Professor Willis deduces the corollary, that if for a 
set of wheels of the same pitch a constant describing circle be 
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taken and eniplo}*ed to trace those portions of the teeth widch 
project beyond each pitch line by rolling on the exterior circam*'^ 
ference, and those which lie within it by rolling on its interior 
circnmferenceythen any two wheels of the set will work correctly 
together. This corollary is new, and constitutes the basts of the 
system already alluded to. '^ 

It only remains to settle the diameter of this constantf de«> 
scribing circle. The simplest considerations serve to show that- 
the diameter of the constant describing circle must not be greater 
than the radius of the pitch circle ; hence, as a convenient rul^^ ^ 
make its diameter equal to the radius of the least pitch circle of 
the set. This rule is perfectly general, applying to racks' and- 
large wheels/ as well as to annular or internal wheels. The sim- 
plicity of this above the old system is obvious, for on the old 
every epicycloid requires two circular templets ; also there must - 
be as many templets as pitch circles in the set, whereas on this' 
system but one describing templet is required. 
' For machinery in which the wheels move constantly in the" 
same direction, the strength of the teeth may be nearly doubled 
for the same quantity of material; by disposing it so that the-* 
backs are an involute or the. arc of a circle, the acting faces 
being of the usual form. 

In the preceding the exact forms have been described ; the 
author then proceeds to ascertain forms sufficieiitly accurate for 
practice, and which are arcs of circles. Euler sngge^ed tke* 
aubstitotion of arcs of citcles of curvatare instead of the cnrvea' 
themselves. The portion of a curve employed in practice is so' 
amail,' that a circular are is sufficiently accurate, provided the * 
centre and radius with which it is struck be determined by some- 
accorate method than by mere trial. With this view Professor 
Willis was led to investigate a method in which the nature and 
properties of curves proper for teeth are entirely neglected, and * 
a simple constrnction shown by which a j)air of centres may be 
at once assigned for a given pair of wheels, whence arcs may be ' 
struck that will answer the purpose of enabling these wheels to 
work correctly together. 

VOL. XIII. Q 
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The fiatare of tbe motion . pi-oduced by tli^ pressure pf ooe 
CiTCulur arc against another is tlien examined and reduced tp that 
of a «ys|;eai of three rods, the middle one of wUick i$ jointed to 
two others* moveable at their other extremity aboo^ a ^x^.d 
centre ; luod a aknple constroction is arrived at \fy yrhtch y^e may. 
always find a pair of centres for which two circular arcs may be 
'striicli through any pointy which wf U drive each other truly /or: a 
small distance op each side of. that point. This point, when the 
aide of a tooth consists only of a single arc» should be on the 
line of centres. It is^ however, more advantageous that the 
topth should consist of two arcs, for then th^re will be two 
points at which the action is exact—one a little before reachjiy» 
the line of centres, the other a little after passing it. 

From these iiivjBatigationSy the author was led to construct a^ 
iastrumeiit for setting out the teeth of wheels, which n^y b^ . 
iv^ with perfect facility by the workmen, and which has been 
termed an Odontograph, the appiicat^n of which is ^u^y de- 
afir|be(}f . /iphe paper contains mapy practical pbservatjiojns o^- 
oected with this subject, tables, kc., and concludes with som^ 
dtf8|CtioffS fpr a^ceilb^ning t^e correct form of cutters. 



" Qn Af Ventilation of Tunnels." By W. West. 

Thit pi^ar cotttaina ao acGount of some eacpeiim^jits On tha 
t«i^)aistai« of the air in a tonoel an the Leeds and SeHnjr 
Hailwttf 4 TbeiB are thsee ahafb ia tkit tooael'; and he olMervaai 
tbe tempefatare of the external air lieing M degrees* the tea« 
pttratara at tjbe mimtii and as far «i t&e first abaft was J4^ d«f« 
gMe8>^ bait drntammediately beyond tfaia sliaCt it r6te to $§ dft« 
gt^d, aiiAiBcreaBed uaifotely lip to t^e farther end, at whkb 
pbtnt it was 67 degrees. From thia fact, the abtltor infers that 
tbe air pasted tip the shaft and that, the tanaci would be raqra 
completely ventilated witboAt any shafts: awi that shafts feue^ 
rally mf m Impriediment to perfect ventikUoo^ 
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Wt, Carpmaet described and illastrate<i by a model the appa- 
ratus invented by Mr. Woradale, for changing the letter bi^ ou 
the railways without diminishing the speed at which the car- 
riages are travelling. Tho*bag to be taken np is hung on an arm 
projecting from a post, generally a lamp-post, and the bag to be 
left is snspended at the end of a rod projecting from the back of 
the railway carringe. The guard knows the exact distance tp 
^hicli this rod is to be povbed ont ; and the projecting tttu of 
the lamp-post receives the bag to be left at the same instant aa 
i projecting iron on the guard^s rod sweeps off the bag to be 
taken up.. This exchange is certain, and effected without kny 
loss df time. 



Granted in Scotland between 22d September and 22d October, 183$. 



To William Robert Sievier, of Henrietta- street. Cavendish- 
square, London, for certain improvements in looms for weaving 
and in the mode or method of producing figured goods or 
fabrics. — 1st October. 

-^ John Robb, 13, CommerciaUroad, Hutcheson-town, Glasgow, 
mechanic, for a machine for preparing wood for joinery , .|»r« 
penters, and others.*— 2ud October. 

^ Edmund Henzie, of Fenton*8 Hotel, Saint Jame8's-4treet, 
London, merchant, in consequence of a. communication made 
to him by a foreigner, residing abroad, for improvementa in 
the manufacture of dextrine.— ^8th October. 

^ William Robert.Sievier, of Henrietta-street, Cavendish- sc^nare, 
London, for certain improvements in rigger and p^1Icy,ba|id8 
for driving machinery, and ropes and lines for other purposes. 

— llth October. 

— James Nasmyth, of Patricroft, near Manchester, engineeri for 
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. certaiu improvements iu machinery tools, or apparatus* .for 
cutting or planing metals and other sabstances» and in secur- 
ing or fastening the keys or cottars used iu such machinery, 
and other madiinery, where keya or cottars are commonly 
applied. — llth October. 

To Thomas Ridgway Bridson, of Great Bolton, bleacher, for cer« 
tain improvements in the construction and arrangement of Qia« 
cliinery or apparatus for stretching, mangling, drying, and finish- 
ing woven goods or fabrics^ and a part or parts of which 
improvements are applicable to other useful purposes.— 12th 
October. 

-^ William Angvs Robertson^ of Peterborough-court^ and Fleet* 

.street, London, for certain improvements in the manufacture 

of hosiery, shawls, carpets, rugs, blankets, and other fabrics, 

being a communication from a foreigner residing abroad.— 

12th October. 

— John Seaward, of the Canal Iron-^orks, Poplar, county of 
Middlesex, engineer, for an improvement in condensing steam 
engines. — 12th October. 

— ^ John Wordsworth, of Leeds, niachine maker, for improve- 
ments in machinery for heckling and dressing flax, hemp, and 
other fibrous materials. — ISth October. 

— John Melling, of Liverpool, for certain improvements iu loco- 
motive steam carriages, to be used on railways or other roads* 
part or parts of which improvements are also applicable to sta- 
tionary steam engines, and to machinery in "general. — 18th 

October.' 

— Horace Corry, of Murrow-street, Limehouse, Middlesex, 
M.D., for improvements in the manufacture of white lead.— - 
l^h October. 

— Henry Huntley Mohun, of Regent's Park, M.D., for im« 
provejnents in the composition and manufacture of fuel, and in 
furnaces for the consumption of such and other kinds of fuel.-— 
18th October. 
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. To John White^ of Haddington^ North Britain^ iron- 
monger^ for his invention of certain improvements in the 
construction of ovens^ and heated air stoves. — Sealed 27th 
September — 6 months for inrohnent. 

. To John Bourne^ of the city of Dublin^ engineer^ for his 
invention of certain improvements in steam engines^ and 
in the construction of boilers^ furnaces^ and stoves. «-« 
Sealed 8th October — 6 months for inrolment. 

To Jehiel Forbes Norton^ of Manchester^ merchant^ for 
certain improvements on stoves or furnaces^ and in in- 
struments or apparatus for making the same^ being a com- 
munication from a foreigner residing abroad. — Sealed 8th 
October^6 months for inrohnent. 

To Henry. Dunnington^ of Nottingham, lace-manufiw5- 
turer, for his invention of certain improvements in warp 
ma^hinery^ and in fsibrics produced by warp machinery.—' 
Sealed 8th October— 6 months for inrohnent. 

To George Haden, of Trowbridge, in the county of 
Wilts, engineer, for his invention of improvements in the 
manufacture of a soap or composition apptieahle to the 
felting and other processes employed in the manufaotinrfe 
of . woollen cloth and other purposes to which soap is 
usually employed. — Sealed 8th October — 6 months for 
inrohnent. 

To Charles Sanderson, of Sheffield, steel manu&cturer, 
for his invention of a certain improvement in the art or 
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process of smelting iron ores.— Sealed 11th October-^ 
6 montlis for i^rolment• 

To Matthew Heath, of Furnival*s-inn, in the city of 
London, Ssq.^ for improvements in clarifying and filtering 
water, beer, wine, and other liquids, being a communion 
tioB from 1^ fi>reigner residing abroad. — Sealed 1 Ith O^m 
tober*-6 months for inrohnent. 

To John Fowler, of Birmingham, gentleman, for his in- 
vention of certain improvements in preparing or nianuf^c* 
tilling sulphuric ticid.— rSealed 16th October— ^6 months 
j^p inix^xii^ent. 

To William Brockedon, of (lueen-square, in the county 
of Middlesex, Esq., for his invention of a combination o^ 
Ipiown ixiaterials, forming ik lubstitutd for dorks uA buligs* 
-B-$e$Aed 17th October-<-6 months for inrolment/ 

• 'Tor Henry Meyer, of Piccadilly, wax chandler and c)2 
merdiant, for improvements in the mtoufacture of !amp^> 
being a communication from a foreigner residing abroad.*-^ 
Scaled 1 7th October — 6 xiioutbs for imblment. 

To George Harrison, of Carfton House-terrace, surveyor, 
fbr hid invention of improvements for supplying air f6t 
promoting and Suppotting the combustion Of flr^ hi ctos^ 
s^v^ and Aqruao^s, voA for ecotuimisilig fuel th6itein>- 
Sei^d 17th October— 6 n^ot^thei fi^r inrolmc^t^ 

• To Eli^ Rdbi^n Handdoek, 6i the 6ity of jp^bfin, fbt 
Us tilventi<^ of imprdV^^j^^ ift CMtoiiUbr Itt^tute axid 
other purposes. -^ Scaled Ijfth October -^<i months fof 
iAr6lment. 

To William Edward Newton, of the Office foi^ Patents, 
Qbancery-bui^y in the eoiml^ of MUbSeiiet, p&t^tfif 4g^iit, 
fd» ilnprovenQiettts \tL %M con»li^»^tbii ^b^i^^, tiadtidtl^ 
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picn, TOO&, trass gbfders, and stajs iat ardbitectural pur- 
poses, being a communication from a foreigner residing 
abroad. — Sealed 17th October — 6 montbs for ioroknent. 

To John George Bodmer, of Manchester, oiginear, for Ua 
invention of oertun improrements in the madiinery or ap- 
paratus fixr carding, drawing, roving, and spinning cottoa^ 
flax^ wod, silk, and other fibrous substances. — Beaded S9d 
Oetober— 6 months for inrohnent. 

To William Jeakes, ^ Great Russell^street, Bloomsbuiy, 
in the oounly of Middlesex, ironmonger, for his invention 
af a mode of appljmg ventilating apparatus to stove$^ con* 
structed on Dr. Amotfs principle. — Sealed 22d Oet^ber 
months for inrohnent. 



To William Edward Newton, of the Office for Patents, 
C3tBnoery4ane, in the county of Middlesex, mechanical 
diaAaman, for an improved method or methods of pre- 
puing certain substances for die preservation of wood and 
other materials used in the constmctioii and fittii^ up of 
houses, ships, and other works, whidi improvem^its aie 
also apj£cable to other useful purposes, being a commnr 
meation fiom a forever residing abroad. — Sealed 22d 
October-^ months for inrolm^at. 

To John Henfirey, of Weymouth-terrace, Ghoreditclv i|i 
fhe county of Middlesex, engineer and machinist, for his 
inventioii of certain improvements in the mannfacture of 
hinges or joints, and in the machinery employed thsran.— 
Sealed 25th October — 6 months for inrohnent. 
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CELESTIAL PHENOMENA, ton Kotembsb, 1838. 
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— > ntet4b. 4ni. A. 
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Pallas R. A. lib. 42m. ^ec. 

8. 0. S. 

Ceres R. A. 12b. 14m. dee. 8. 

14. N. 
Jupiter R. A. 12b. 41m. dec. 

3. 9. S. 
Saturn R. A. 15b. 55.11. dec. 

18. 34. S. 
Georg. R« A. 22hi 42m.* dec. 

9. 6. S. 

Mercury passes mer. Ob. i5m. 
Venus passes mer. 23b. 16m. 
Mars passes mer. 18hl 50m. 
Jupiter passes mer. 20h. ^4m. 
Saturn passes mer. Ob. 11m. 
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dec. 3. 39. N. 
Ditto passes mer. 23h. 58in. 
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1. 18. S. . 
1^'a second satt. will im. 
Clock after the sun, 11m. 98. 
}) rises 2I1. 48m. A. 
}^ passes mer. llh. 16m. A. 
1 sets 6h. 33m. M. 
Encke's Comet R. A. 16h.7m, 

dec. 3. 37. S. 
Ditto passes mer. 23b. 27m. 
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J. LEWTHWAITE, Rotherhiihr. 
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JOUttNAK AMD RSPniTOIlT 



CONJOINED SERIES. 

No. LXXXL 

Vitttnt i9at^nt0. 



To Jambs Dutton, of Woiton-under-Edge, in the county 
of GhtLcesteVy clothier^ for his invention of certain im- 
provements in the manufacture of woollen cloth, which 
improvements apply both to weaving and dressing of 
woollen cfo/A.— [Sealed 8th February, 1838.] 

These improvements in the manufacture of woollen cloth, 
which apply both to weaving and dressing, consist, as re* 
gards weaving, firstly, in the general construction and 
arrangement of the parts constituting a loom for weaving 
woollen cloths by rotary power ; secondly, in an improved 
mode of clothing the warp beam of a woollen loom, for the 
purpose of laying the yams upon the beam with greater 
r^ularity and uniformity of tension than can be efiected 
by the old methods of beaming warps ; jihirdly, in a pecu- 
liar construction of healds for opening the warps previously 
to shooting the weft, and also of the reed for beating up 
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the work ; fourthly^ the adaptation of apparatus intended 
to operate as perpetual temples ; and fifthly^ in a peculiar 
method or methods of rendering the delivery of the warp- 
yams contingent upon the taking up of the cloth. 

As ra|;ai;:d4 th§ dressii^g of the surface pf cloths> my im- 
provements consist in the construction of a machine in 
which the cloth is distended and progressively passed for- 
ward^ Bx\^ the p3e is raised as the cloth proceeds^ by means 
of a rotary cylinder, the periphery of which is covered with 
teasles, or wire cards, or brushes, and the cylinder made to 
revolve with an accelerated speed in the same direction as 
the cloth proceeds j and the cloth is pressed against the 
surface of the saidteasles or wires by an adjustable roller, 
mounted in a frame formed of compound levers, weighted 
so as to give any required pressure. In this machine, a 
rotary shearing apparatus may also be mounted, and ap- 
plied to cropping the surface of the pile of the cloth ; and 
pressing the cloth may Ukewise be effected in the same 
machine, by substituting heated rollers in the place of those 
above described, for raising the pile ; and the operation of 
brushing the face of the cloth maybe performed in the 
same machine, by mounting a brushing roller in the same 
manner as the teasle cylinder above described. 

And, lasUy, my improvements consist in certain addi- 
tions to the apparatus for dressing and finishing woollen 
cloths, and the method or methods of, and apparatus for 
effecting the same, for which I obtained a patent in i&ig- 
land, dated the 13th day of May, IQU,"^ 

Eig. 1, Plate VII., is a front elevation of a loom, to whidi 
.ipy unproved construction and arrangement of parts are 
a^ted for weaving by rotary power; fig. 2, is an ele- 



* A copy of the specification of this patent will be found in our 
pi)eaent Sferies, vol. yu p. 139. 
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vatidii of the uan^ tAken At th« right hand end i fl^. S^ tt 
n sectional eletatidn^ tAken trailstersely through the loom^ 
looking toward the right hand end $ and fig. 4^ la a hori- 
zontal view of the loom as seen from above^ in aU whidi 
figiirtes the same parts 5f the machine Are pbfaited out by 
similar letters of reference. The main shaft a, receives 
rotafjr motion from any first mover through a strap h^ ap- 
plied to the puUey or rigger c^ fixed upon the end of the 
main shafts from which shaft all the working parts of the 
loom are driven. 

The warp beam d^ is mdUnted upon an axle^ the eUds of 
Which turn in slots formed in brackets fixed to the back 
lipright Standards i and the periphery of this warp beam 
bears upon a roller e, which has a toothed wheel ^ tipott 
the end of its axle^ and is driven round by means of ftti 
endless screw ff ; hencC) the warp beam is made to revolve, 
and the warp given out by the friction of its surfaee against 
that of the roller e^ below. 

The yams delivered from the warp beam pass upwatdA 
over the back rail hy and thence through the healds iy i^ 
and the reed ky toward the breast beam L The doth being 
here wbven^ proceeds downward imder a drawing roller 
fn, and over the perch n, and thence to the cloth roll o, upoii 
whieh it is progressively wbund. 

The hedds i^ i^ are formed of bent wires, in a mannei* 
that i^ be described heneafter. The frames of these healds 
]tfe affixed to boards or plates py py one of which ift attAehdd 
to a sliding guide nod g^ and the other to two other guide 
rods r, r, and they are connected together by an enSIless 
strap «> ^ which is made fast to the boards j9, p, and passed 
ever the tension pulleys r, t, mounted upbh the side frames; 

On the main shaft a cam u^ is fixed, as shown at fig. 3^ 
which wi»ks within a rectangular frame r, v; and ai the 
main diaft revolves, causes the rid g, to tiide up and down 
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in its guides^ and thereby to communicate a reciprocating 
motion to one of the boards or plates p, by which means 
the healds t ^ i, are made to move up and down lor the pur*" 
pose of opening and closing the sheds of the warp. 

Tie peckitig, that is^ the projecting of the shuttle through 
the shecb q£ the warp^ is produced by the following 
means :-*From each end of the main shafts arms w, ex- 
tend^ which, as they reyolvcj alternately act against the 
side of oae of the levers x, w. This part of the apparatus^ 
though partially shown at each end of the loom in the fiont 
elevation, fig. 1, is mcnre perfectly seen in the detached fig. 
5. The levers x^ have their fulcrums upon studs fixed in 
the legs of the batten a, a ; and as the main jshaft a, re« 
volves, the arms ¥>, are alternately made to press with 
considerable force against the projecting cams or rollers 
y^ y, in the levers x^ and thereby to force back those 
levers into the position shown by dots in the last men- 
tioned figure. The upper part of each lever x, acts against 
the shorter arm of a right-angled lever z^ pendant firomthe 
upper part of each of the legs a, of the batten b ; and by 
the movem^it just described, causes the lever jsr, to be 
thrown with considerable velocity into the position shown 
by dots. The longer arm of the lever Zy being attached to 
a cord cur strap, connected to arms extending downwards 
«fr(»n the pecker c. These movements of the levers x^ and 
Zy cause the peckers to give those sharp strokes to the 
shuttle which are required for projecting it to and fino along 
the shuttle race between the sheds of warp. 

There is a peculiarity in the pecker, viz. that it has a 
recess opposite to the end of the shuttle, filled with India- 
rubb^, and whidi may be advanced as it wears away by 
means ef a screw passed through firom the o](^>osite side. 

The backward movement of the batten b, f<»r allowing 
the shuttle with the weft to pass between the sheds of the 
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warp^ is effiscted by rotary cams d ^ d^ upon flie mam diafl^ 
as shown in fig. 2. These cams^ as they revolve^ act 
against the tails of jointed levers b^ s^ and when the longer 
radii of the cams are acting against the tails of those levers^ 
the batten is kept back^ as in fig. 2, which is during the 
time that the shuttle is passing through the yam ; but the 
moment that the tails of the levers b^ escape from the 
larger radii of the cams n, the batten is released, and is 
forcibly drawn forward (for the purpose of beating up the 
shoot) by the power of a spring f, f, attached to the front 
standahls, and to the legs of the batten (see fig. 3). This 
beating up of the shoot is assisted by the tappets o, o, 
upon arms extending from the maiii shaA;, which, imme- 
diately after the batten has sprung forward, come, in con- 
tact with an inclined plane h, on the back of each leg of 
the batten, and force it onward to such an extent as may 
be required for driving the weft- thread home. 

It now remains for me to describe the means by which 
the yams are given off from the yam beam d, and the cloth 
taken up or wound upon the cloth beam o. A bar i. Sliding 
freely in staples J, J, afHxed to the stationary fhtmework, 
(see fig. 2,) is, by the return or backward movement of the 
batten b, made to strike against the upper part of a cross- 
armed lever k, mounted upon an axle in a bracket fixed to 
the back standard, to one of the arms of which lever k, a 
pawle ii, is affixed* This pawle takes into the teeth of a 
ratchet wheel m ; and when the lever k, is adted upon as 
described, the pawle is forced forward into the teeth c^ the 
ratchet m, and the wheel necessarily advanced in its rotary 
movement one tooth. This slight movement of the wheel 
M, consequently produces a correspondent Jotary move>^ 
ment of the axle*and conical pulley n, n ; and by a strap o, 
a similar movement is communicated to the lower pulley p, 
upon the axje of which is fixed a worm or endless scv^w g^ 
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Ko#, as Hiis endless screw takes int6 the teeth of the wheel 
fixed upon the axle of the friction cylinder >, whatever 
quantity of movement is produced by the mean& just de- 
scribed will be given to the cylinder a; and the warp beam 
€?, bearing upon its periphery, will, by the friction of tU^ 
surfiices, be consequently made to turn upon its axis, and 
by these means, to give out the required length of warp 
yains for the next taking up of the cloth. 

A weighted cord, passed round a pulley fixed on the end 
of the beam o, causes that beam to turn and to wind up 
the cloth. A similar pulley and weighted cord is likewiite 
appKed to the end of the drawing roller m, by means of 
which the cloth is not only held in tension, but is gradually- 
drawn down fi*bm the breast beam, and conducted over the 
perch n, to the cloth roller o. This drawing roller m, r£ 
properly weighted, will be the principal agent in bringing 
the cloth forward {as it is produced by the weaving), and 
the diameter of this roUer remaining always the same, the 
tension or power of draught will be at all times uniform. 

The rotary {)ower of the drawing roller y9i, thus obtained^ 
is communicated through its axle to the fiiction disc a, 
fixed thereon, and is made the agent for raising the driving 
pawle L, in the following way :-^When tiie batten colnei 
forward for beating up the weft, a sliding rod n, connected 
to the lower part of the leg of the batten, is made to strike 
against the upper part of a right-angled lever s, seen best 
in fig. 2. The falling back of this lever s, as showii by 
dots, causes a lever t^ mounted on the bottoth rail of tha 
standard^ to be raised, which lever t^ carries a vertical^ rod 
\54 Thii^ Vertieal rod is Connected at top by a joint to a 
sliding rod w, and at bottom by a joint t6 the lever r, 
where a frictibn roller v^ is made fiMt to the lo#er eiid of 
the rod vi Tins roll^ v^ iis brought into contact with tiia 
periphery of tiMi fiicti(Hii disc % by the riiiiig tX the lever T| 



99 describi^; ond when these two snufaces tbii^ come 
into coatiusty any rotary i^oyen^ent given to the disc by tlia 
means above described, will cau^e the roller y^ to mov^ 
and urith it the rod u. By these means the rod u^ will be 
thrown into the position shown by dotfb which will project 
the sliding rod w, against the lower arm of the cross lever 
W^, and thereby raise the pawle l>^ that is, draw it back one 
tooth npon the periphery of the ratchet wheel m, placing 
the pawle in the proper situation preparatory to driving the 
ratchet wheel, the stroke for effecting which is given by the 
means before described* Thus it will be perceived that 
the deUvery of the warp yams is made contiAgent upon 
the winding up or drawing forward of the doth by th^ 
roller m ; for if the striking up of the reed against the work 
does not meet with sufficient resistance^ owing to the want 
of weft thread, the force will be insufficient to drive the 
doth over the breast beam I, consequently the drawing 
roller m, and the friction disc q, upon its axle, will remain 
quiescent, and the parts v, u, w, not being moved, the 
pawle L, cannot be drawn back ; therefore,^ the ratchet 
whed M, and the parts n, o, p, g, and e, connected with 
it, which drive the warp roller d, must remain at rest, and 
no warp will be given off. 

As regards the improved mode of clothing the warp beam 
9f a woollen loom, I should, by way of preface, say that 
by the ordinary methods of beaming, the coils of the yams 
are laid upon the roll with great inequahty, that is, the 
yams are ^ound on in dustersi, and with very different 
degrees of tension, to obviate which my present imj^ve- 
ment is proposed. I take yams from the warper, and pass 
then} in the usual maimer through close reeds, in dusters 
g[ about twenty yams in each. As I wind these ysoms 
upon the warp beam, I introduce between each winding 
jit thjctmess of paper or other suitable matmill : thiif le^ept 
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by emfdoying a sheet of paper^ or other suitable material^ 
of Midth equal to that of the yams spread along the beam^ 
tod of an equal length to the entire length of the warp. 
From the roll so clothed I now draw off the yams^ separate 
them^and pass Aem through a reed as fine as that by 
which they are intended to be woven. Through this fine 
reed I then wind them again on to another beam^ with a 
roll of paper, or other suitable material, between each wind- 
ing, as before. The last mentioned beam, so covered with 
the warp yarns and paper, is then to be placed in the loom 
as at d', fig. 3^ and the ends of the several yams being 
passed through the weaving reed in the usual way, are 
drawn off the warp beam in the progress of weaving by 
the means above described. The sheet of paper or other 
material which intervenes between each winding of the 
warp is then simultaneously, Math the delivery of the warp, 
conducted to a roller x, upon which it is wound by means 
of a weighted cord passed round a pulley at its end. 

The peculiar construction of the healds for opening the 
warps is shown upon an enlarged scale detached fix)m the 
machine at fig. 6. 

Instead of having eyes or loops, as heretofore, for the 
warp yarns to pass through, my improved healds are 
formed of bent wires a, a, which, by their hooked 
ends, are attached to two horizontal bars b, b, connected 
to two standards of iron c, c, the latter of which are made 
fast to one of the plates or boards p, before described. The 
yams severally are passed round the bend of the wire 
which retains it, and as the firame of healds move up and 
down, the sheds of warps open and close. 

A variation in the construction of the healds is shown at 
fig* 7 (fti^ eclge view), and at fig. 8 (a front view). The 
healds in this case are of wire, but in the form shown at d, 
and their lower parts are made** flat, as at e ; which fiat 
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parts or stems are cast into leads f, in the same way as the 
guides of a lace-making machine. These leads are inserted 
in, or attached to the plate or board ^, at bottom, and the 
wires are left open at top for the purpose of inserting the 
yams between, and passing them round^^the bent part. 
. My improved construction of reed is formed of straight 
flattened wires, cast into leads as the guides of a lace- 
making machine, and shown in two views at figs. 9, and 
10 : g, g, are the wires, and h, the leads which are inserted 
into the batten i. 

The apparatus which I employ as temples for keeping 
the cloth distended in width, is shown at k, in the detadied 
figures 11, 12, 13, .and 14. Fig. 11, is an enlarged repre- 
sentation of part of fig. 3, exhibiting the breast beam /, 
and the opening of the shed of warp; fig. 12, is a hori- 
.zontal representation of the same; fig. 13, is a transverse 
section, taken between the breast beam and the part of the 
warp where the weaving is finished, that is, beaten up ; and 
fig. 14, is a perspective view of the implement employed 
as the perpetual temple. This implement k, may be cafled 
a clutch, one of which is to be fastened upon the faveast 
beam near each end. It has a narrow opening between a 
pair of chaps for the edge or selvage of the cloth to pass 
through. Behind these chaps a recess is formed^ into which 
a slight rod of whalebone or other suitable elastic mate- 
rial m, is inserted loosely, the reverse end of which rod is 
fastened to the harness fi*ame i. The rod, by these means, 
is made to move up and down with the shed of warp, and 
when the shuttle traverses, the weft yam is carried over 
the rod, and thereby made to weave the eloth with a small 
loop beyond the list. As the doth is driven forward over 
the breast beam, these loops slide a short distance upon the 
rod m, for the purpose of keeping the ebth distended to 
its proper width at the part where it is woven. 
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Z have only to add^ as respects die operation of weaving 
woollen cloths^ that the arrangement of machinery for 
weaving may be worked either by power or by hand^ and 
the peculiar construction of healds and of reed^ as well as 
the perpetual temples and the mode of framing, as de« 
scribed^ are not only applicable to the novel construction 
or arrangement of the parts of a loom as above set out^ but 
also to other constructions of power looms and hand looma 
for weaving woollens. 

As regards the dressing of the surface of woollen cloths^ 
iQy improvements are represented in the accqippanying 
drawings at figs. 15, and 16. 

Fig. 15, is a longitudinal section of a machine in which 
the cloth, while distended by habitting hooks, is passed 
forward under a barrel or roller cov^ed with teasles, wire 
cards, or brushes ; fig. 16, is a horizontal or top view of the 
same. The piece of cloth to be dressed is placed in the 
scray below, firom whence one of its ends is conducted 
between the rollers a, b, c, d, €,f^ g, h, and firom the last 
roUer is allowed to fall down the inclined plane i, where 
the two ends of the piece of cloth are sewn together, form- 
ing it into an endless band. 

The roller a, is mounted upon an axle in a trough of 
water, and covered with a felt ; the axle of the roller i, is 
mounted in weighted levers, for the puipose of pressing 
the cloth against the surface of the felted roller, by which 
means the cloth will be made to take up a small quantity 
of water firom the felt; the roller c, is a conductor of the 
doth^ and turns upon pivots in the ends of the top rail of 
the machine ; the roller d^ is mounted in lever arms^ which 
hang upon pivots in the back standards, and is made to bear 
against the doth in order to prevent it slipping forward. 

Aoposs the middle of the machine is placed the roU^ e, 
which is CO vexed with teasies, or wirecards^ (»r brushes^ imd 
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Its axle iurttft in bearings fiied on the top raiL Beneath 
the roller e, is placed the roller f, the axle of which is 
mounted in lever arms ky suspended upon the fulcrum rod 
l^ the longer arms of these levers are weighted for the pur- 
pose of pressing the bed rollet^ againi^ the under snfface 
of the roller Vm 

The roller ^^ is a drawing roUer^ upon the end of the axle 
of which the main driving pulley m^ is fixed^ and a press* 
ing roller h, mounted in lever arms suspended from |)ivot8 
on the back standards, bears against the surface <^ the 
drawing roller g, in order to hold the cloth tightlj as it 
advances, and to conduct the cloth down to the inclined 
plane leading into the scray. 

The clcith having been thus passed lengthwise between 
thes^ rollers, it is extended in breadth bj its Usts being 
hooked on to a series of habits n, n, n, n, whidi sUde on a 
horizontal rod q^ on each side of the machine^ as showii at 
fig. i6. 

- Rotary power being now applied to the driving pulley m, 
the roller ff, will be made to draw the cloth progressively 
ibrWard throtigh the machine. A band passed round the 
rigger 0, on the opposite end of the axle of the roller ff^ 
commuiiicates motion to the pulley p^ on tUe end of the 
foUer e, and causes the roller e, to revolve with a greater 
iipeed than that at which the cloth travels, and in the same 
direction. By these means, as the cloth advances^ Ihe 
teiisles, or wire cards, or brushes, act against the sar« 
fhce of the cloth, and produce the dress. 

The habitting hooks n, n, n, adapted to this machine^ 
a^ connected in series, in frames which slide upon hori- 
tontd bars of iron q, 9, attached to the side rails of the 
wooden framework ; and one of these frames of habits 
being placed upon the bars g, g, on each side at the back 
ffM*«f flieifiabliine^ and the hooks made fiuitto ihk Iktaby 
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the hands of attendants^ the cloth^ as it is drawn alcmg, wiH 
cause the habitting frames to slide forward until they arrive 
at the fix)nt part of the machine^ that is^ where the cloth is 
let fill on to the inclined plane of the scray^ when the lists 
are to be unhooked and the habit frames removed, to make 
way for those which are coming onward. 

A friction lever or break r, may be applied to the roller 
Cf when required to give additional tension to the cloth ; 
and the pressure of the bed roller^ against the cloth lender 
the teasle^ card, or brushing roller e, may be regulated by 
sliding an adjustable hook s, which is intended to support 
the tail part of the lever k; and when this pressing is re- 
quired to be removed altogether, the foot of an attendant 
may be placed upon the treadle lever t, which, through the 
coxmecting rod u, will cause the tail part of the lever to be 
raised, and the roller y^ to be withdrawn from its contact. 
. I may here observe, that when it is not required to sup- 
ply water to the cloth in this operation, I dispense with the 
rollers a, and d, and conduct the cloth from the scray im- 
mediately up to the rollers c, and d. ' . 
In order to clothe the dressing roller e, with teasles^ I 
construct a series of slight frames of tin plate and wires, in 
the manner shown at figs. 17^ 18, and 19. Fig. 17, repre- 
sents the frame as seen sideways, and fig. 18, the same, as 
viewed at the back part. Between the four projecting 
horizontal wires I introduce a teasle as shown, from which 
the teasle, when its points are worn away on one side, may 
be readily withdrawn, and its position changed, in order to 
bring its fresh points into operation. A series of these 
teasle frames I attach to a flexible band, by passing the 
foot of each frame under staple wires, as in figs. 19^ and 
20, and then wind this band of teasles round the roller 
*n the form of a screw. 

f it should be considered, eligible to form the teasle 
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of larger diameter than that represented in Hie machine^ 
I would then mount the teasles in handles, as shown at figs. 
21, and 22, confining each teasle between wires in order to 
afford the opportunity of shifting them when required, and 
these handles may be attached to the barrel or roller in 
any convenient way ; and also the same construction of 
teasle handles may be adapted for any other sort of gig 
machinery. 

The last feature of my improvements in dressini; cloth, 
bei^g «. .ddition .. 4 fb™„ p..e.. .W Z«o J 
(in which I dressed cloth in portions by distinct operations^ 
by the appUcation of pressure in connexion with heat and 
humidity), consists in the adaptation of a second process 
of pressing the cloths in portions, after that in which heat 
and humidity has been employed. This second^process is 
for the purpose of abstracting the heat from the cloth whilst 
underpressure, which is effected by the following means :— : 

After pressing a portion of the cloth in the machine, as 
described in my former specification, I immediately pass 
that portion of cloth which has been just operated upon 
from the heated press into a cold one of a similar construc- 
tion, placed contiguous to the former, the platten of which 
is formed hollow, and kept in a cold state by being filled 
with a quantity of cold water ; and under this I submit the 
cloth to cold pressure. By these means, that portion of 
the cloth which had been made hot by the former opera- 
tion of pressing, is now, whilst under the weight of the 
platten containing the cold water, reduced to a cold state, 
and thereby finished in a more perfect manner than when 
allowed to cool, as in the fi>rmer instance. — llnrotted in the 
Both Chapel Office, August, 1838.] 

Specification drawn by Messrs. Newton and Berry. 
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To Thomas Oram^ of No. 27> East-street, Red Lionr 
square^ in the county of Middlesex, gentlemanyfor his 
invention qf improvements in the manufacture of fueL — 
[Sealed 26tix March^ 1838.J 

^THifi Patented describes his invention in the following 
inibiler t — It iii t^eH feno-vm that in getting coal much smtdl 
or dust is produced, which is of comparatively little value* 
Now; the cfhject of my invention ii^ the coihpotmding such 
flust of small of coal with other matters, in such propor- 
tions & to tender the compounds of as gi*eat, and, utidei* 
h6tht ctrcumsttaces, of greater valiie thail the large of sucH 
eoal, when the relative quantity or efFerct obtained there- 
n*om arid the convenience of stowage is taken into acdoimt; 
imS tny inventibn consists in comibiiiing and cbinpressing 
the slnall or dust of coal with certain materials iiito fuel^ 
as will bfe hereafter described; 

The liiaterials employed by riie are^ first, small or dust 
bf bitutnlnoiiscoalj sfebohdly, mud, alluvial deposits, marl,* 
fclftj^, or any other earth containing veg^ftable matter; 
thirdljr, water, and there are several other substances which 
may under certain circumstances be employed with the 
above three, but are not absolutely necessary to mak^ a 
good fuel; such as mineral tar, coal tar, gas tar, niirieral 
pitch, vegetable pitch, resin, asphaltum^ or any other bitu- 
i£tindtis matter, chalk, or Ume, sawdust, anthracite or stone; 
feoal, coke> or coke dust and breeze ; and ill order to give 
the besi informdtion in my power for carrying oilt my in^ 
f ention, I will describe a process of combining and forming 
thes6 Materials into several species of fuel. 

Take thirty pounds of vegetable tar, coal tar, gas tafi 
mineral pitch, vegetable pitchy resin, asphaltum, or any 
other bituminous matter. Note — ^The vegetable tar, coal 
tar^ and gas tar, will readfly rxax with the other ingredients 
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used ; bat if either mineral pitchy vegetable pitchy yesiiij 
asphaltum^ or any other bituminous matter be employed^ 
it should first be dissolved in boiUng water^ and whilst hot 
mixed with the other materials. One hundred and eighty 
pounds of dry mud (the best for the purpose is that taken 
from rivers)^ clay^ marl^ or any other eartl^ containing vege- 
table matter^ and fifty gallons of water^and mix them toge* 
tiler ; then add by degrees thirty pounds of powdered lime 
(stone lime is the best) or chalky passed through a fine sieve^ 
and one ton of small or dust of bituminous coal« The whpte 
diould then be weU stirred up with rakes or other suitable 
instruments^ until the several materials are thoroughly 
combined^ or they may be mixed together by inachinery^ 
it being necessary to obtain a perfect blending of th6 
materials in order to their adhering together and burning 
equally. The materials so combined are then to be put 
mto moulds of any shape (although it is better tbit they 
should be either square^ oblongs or angular)^ the dimen"^ 
simis of which may be of any mze found most convenientj^ 
and then pressed either in a screw^ lever, or other presSt 
But I claim the combination as an invention, whether tbt 
same be submitted to pressure or not, the object ^d adr 
vantage of pressing being the holding of the materials 
together to increase the period and duration of combustion, 
and to reduce the bulk as much as practicable. 

The lumps or blocks thus produced are to be plaeed to 
dry, leaving spaces between the lumps for the circulation 
of the air; and it will facilitate the drying to pkoe them 
in a room or shed, the atmosphere of which can be heated^ 
though in warm dry weather this will not be necessary. 

I have also to describe another species of fuel, which 
fonns a desirable fuel for use in furnaces, haying a powev^ 
fol draught. Take ten hundred weight oS small ex dust of 
bituminous coal, ten hundred weight of smaU oven^madq 
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coke or coke dust (which proportions will admit of varia- 
tion)^ thirty pounds of tar or any other of the bituminous 
matters before specified, two hundred pounds of dry mud, 
clay,.marl, or other earth containing vegetable matter, fifty 
gallons of water, and thirty pounds of lime or chalk, and 
mix, mould, and press them in precisely the same manner 
as described for manufacturing the first mentioned fueL 

, I have also to describe a third species of fuel : — ^Take 
'fi^en hundred weight of^aQ or dust of bituminous coal, 
five hundred weight of S^Aeze (which proportions will also* 
acUnit of variation), thirty pounds of tar or any other of the^ 
bituminous matters before specified, two. hundred pounds 
crfdry clay, marl, mud, or other earth containing vegetable 
matter, fifty g€illons of water, and thirty pounds of lime or 
chalk, mixed, moulded, and pressed in Uke manner* 

I have also to describe a fourth species of fuel: — Take 
thirteen hundred weight of the anthracite or stone coal,, 
sieven hundred weight of small or dust of bituminous coal 
(which proportions will admit of considerable variation)^ 
forty gallons of water, forty pounds of tar or other bitumen, 
as before, thirty pounds of lime or chalk, and one hundred 
and eighty pounds of dry clay, mud, marl, or other earth 
containing vegetable matter, mixed, moulded, smd pressed 
in like manner. 

I have also to describe a fiifth species of fuel: — Take, 
fifteen hundred weight of smaQ or dust of bituminous coal, 
five hundred weight of sawdust (which proportions will 
adnut of considerable variation), forty pounds of tar or 
other bitumen, as before, two hundred pounds of dry clay, 
mud, marl, or other earth containing vegetable matter, 
seventy gallons of water (the quantity of water must be 
varied in proportion as the quantity of sawdust is used), 
thirty pounds of lime or chalk, mixed, moulded, BXkd 
pressed in like manner. 
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I have also to describe a sixth species of fuel:«-Tfike 
five hundred weight of peat tur^ peat earthy peat moss^ or . 
bog earthy five hundred weight of sawdust, ten hundred 
weight of small or dust of bituminous coal^ thirty pounds 
of lime or chalky thirty pounds of tar or other bitumen^ as 
before, two hundred pounds of dry day, mud, marl, or other - 
earthy Aonfaiimng yeg^tsXA^ matter, and seventy gallons of 
water, Buxed, moulded^ and pressed in like manner. 

I would observe, that in manufacturing each of the above 
species of fuel, the ingredients lime and bitumen may be 
omitted; but I find that the use of them not only increases 
the adhesion of the other materials, but the Ume has the 
efifect of neutralizing the sulphurous acid gas contained in > 
the coal^ and the bitumen adsL^to the ready combustion of. 
the fueL And further, that I pii^er the use of vegetable 
tar to any other bitumen, of mud (especially river mud, 
and more particularly such as is tal^en from the river 
Thames^) to any other earth, of stone lime to chalk, or any 
other description of lime, and the sawdust from the pine to 
the sawdust of any other description <^ timber. 

Having thus described the nature of my invention, and 
the process of manufacture, I would remark that I do not 
confine myself to any particular process, it being evident 
that the object to be obtained is a careful combining or 
mixing of the materials herein mentioned, and the subset 
quent pressing the same into lumps or blocks of convenient 
size, and of the forms most advantageous for packing or' 
stowage, and whatever process may be adopted it does not- 
alter the nature of my invention. 

And I would further observe, that I do not claim the ap^* 
plicaticm of each of the several materials separately as a fiie V . 
whether pressed or impressed, as I am aware that some of 
them have been used as a fuel before ; such as anthracite or* 
stone coal, coke, breeze, peat earth, peat turf, peat moss/ 
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^^tty in GOiai^iQatioa wi^ mud^ msiA, or day^ in eeridbi 
psqpoEtioni ; but what I Qlimm^ is the combining smdl 
CfC dust of bituminoiui ooal with marl^ ohty^ mud^ allu^oal 
^(^ifMdtfty or other earth containing vegetable matter ; and 
ifHh water> in all cases wjbere the weight or quantity of 
BinaU coal or coal dust is equal to^ or e^ceeis the weight at 
quantity of mud^ day^ or other earth used^ whether the 
cffoae has or has not any one or more of the other matters 
lieieiit mentioned. 

And fiirther^ I claim the compressing of small coal or 
q^ dust in combination with any of the abcnre-mentioned 
qiatters into angular blocks or 8hapes> suitable fer better 
^wage ; but I do not claim as new^ the application of Ult, 
gitch^ qr other bitumen in combination with coal, or with 
apy other of the matters^ various attempts having be^ 
l^(^re made for emplojring them as fuel : nor do I confine 
i^yself to the using the whole^ or even the larger number 
of the ^pveral matters before enumerated for the fonnaiion 
of the several* descriptions of fuel above mentioned^ thou^ 
I. believe O^ compounds herein severally set fortii to be 
the best compounds for kiel.-' [RiroUed in the butoim^ 
q^€y aej^emiery ISHS.] 



ilb^HENRY Pershousk ParkeS:| of Dudley^ inth^ cmmt^ 
<if Worcester yiroU'-merchant J for his invention o/improve^ 
' mehts in fiat pit cAain*;— [Sealed 11th August, 1836.] 

%H^B invention consists in the apphcation of certain iron 
s|a^. toc flat pit chains, by which the individual Unks 
thereof are stayed or siq^rted, ai|d ai« also combined 
tg^ethfar^into^one plane^ as will be h^eafte? described^ And 
iii'order ^at nut invention ma^c be xno«iei«adily und^itood^ 
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tiNWild observe HkoA the fiat pit dudns ordinarily uaed for 
idnog coids aad otlier materials from pits and mines^. hav<i 
llaya made 6f woodj festened between' eveiy alternate set 
fClinlps bj a flat nail> which being driven through the wood 
stays^ and rivetted^ secures the same within the links* But 
thafe are inany objections to these stays : for instance^ the 
atmoj^here effects the wood^ and causes it to expand and 
ihffink^ by the same being damp or dry | and hence^ the 
stays get out of place in the midst of workings and fre*- 
quently the chain breaks in consequence thereof. Again^ 
the rivet heads (which hold the wooden stays in the link^ 
of the chain)^ by continued friction against the sides of the 
puBby^ wear away and fall out ; and very often the chain 
becomes twisted^ and otherwise thrown out of order r 
hence^ rendering the necessity of constant repair^ which is 
not only prejudicial in respect to expense^ but the pitmen 
aapt prevented working during the time repairs are being 
^nade. Now^ to obviate these dif&culties, I make my stays 
f£ wrou^t iron> or other suitable metal^ in the following 
manner: — 

I take a bar of iron^ and roll it into the form shown at 
fig. 23> Plate YII.^ from which I cut stays according to the 
aize required^ and then stamp out portions from the side^ 
leaving it in the form fig. 24^ which is a plan, and is showk 
endwise at fig. 26. Fig. 25, shows a piece of iron, with rib9 
or projections b, formed thereon by rolling or otherwis^^: 
^ese piecei^ of iron are for making those links of the chain 
where staysjare empl(^ed, the projections 6, being made 
for the pu^ose of fitting within the grooves of the stay* 
^p^lremui^be takenin making the ribs or projections 5, that 
^tefficient space be left tot dlow for the bending of the links 
#s sho^i the stay is plaoed between the links, the ribs^ or 
ptt>jectioins by fitting witlun the grooves a, of the stay^ the 
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tinks having the stay within them are then well hammered^ 
hnd are thus caused firmly to bind the stay a, withiii the 

' links ; and although I recommend such projections b^ to 
the links^ it will be evident that the inner part of the link 
itself may lie withm the groove a. 

Fig. 27, shows a portion of the chain in a finished state. 
In all these figures the same letters refer to similar parts. 
Having now described the nature of my invention, and 

, the manner in which the same is to be performed^ I would re- 
mark^ that^ although I have here shown only three links com* 

. bined by their stay into one plane for making flat pit chains, 
other numbers may be used ; and although I have recom-^ 
mended the makingof the iron or other metal stays^ by rolling 

• bars into the form shown, I do not confine myself thereto; 
and I would have it understood that I do not eonfine myself 
to the precise form of stays herein shown, as variations may 
be made for effecting the object of my patent, Anthout de- 
mting fi'om the principle of my invention : for instance, 
the igrooved iron, fig. 23, may be used as a stay without re- 
moving the side piece, as shown in fig. 24 ; but I prefer the 
plan fig. 24, by which lightness may be obtained With the 
requisite strength: or a narrow piece of metal shown at 
fig. 28, grooved in the same manner as figs. 23, and 34, may 
be placed within the links ; but I have found the plan first 
described to answer best. 

* And I w'ould have it understood, that I lay no claim to 
the rolling of the iron, nor to the mode of preparing the 
"stays, or to any of the parts separately. But what I do claim 
as my invention, is the application of wrought iron or other 
metal stays to flat pit chains, in such manner that the 

links where the stay is used shall be combined into one 

•plane, and kept into their proper positions for forming a 

'IBat chain, whatever be the number of links used in the 
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8ame plane ; but I do not claim tHe application of iron 
fltaysto chain links^ unless two or more be thereby com- 
bined into one pkne,— [InroUed in the Inrotment Office^ 
Februaryy 1837«] 



To Michael Wheelwright Ivison, silk-spinner, in 
HaileS'Street, Edinburgh, /or his invention of an improved 
method of consuming smoke in furnaces and other places 
where fire is used, and for economizing fiiel, and alsofhr 
applying air heated or cold to blasting or smelting fur^ 
«ace«.— [Sealed 24th February, 1838.] 

This invention relates, first, to a mode of consuming smoke 
evolved from coal in furnaces, and other such places where 
coal fire is used by the appUcation of steam above the 
ignited fuel, whereby not only the smoke wiU be consumedi 
but fuel saved, as a given quantity of coal will produce a 
much greater effect ; and, secondly, my invention relates to 
a mode of applying air heated or cold, in combination with 
steam^ to blasting or smelting furnaces. And in order to 
give the best information in my power, as to the nature of 
my invention, and the manner of performing the same, I 
will proceed to describe the drawing in Plate YIII,> at fig, 
15, which represents the section of a steam boiler and fiir- 
nace, which, together with the description hereafter given, 
will be sufficient to enable a workman readily to carry out 
my invention generally, to various furnaces and other places 
.,L. c«l U r„™.d LprodudBg «„ , ^„. «» ol^ 
fire bars, and 6, the ash pit ; c, being an ordinary hi^ pres* 
sure steam boiler ; «?, is a tube passing from the steam boiler 
into the furnace^ or from the steam cylinder, to conduct the 
/Steam wlnoh has performed on the piston; or the steam 
nuiy be obtained from any convenient source, there being a 
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m&m €odE>y by whirii the penton afcleiiflu%^lli*lMfiMr4M 
itgulate the flow of ttflBm into tiie ftamacey is oider to isiM 
tarn the desired effects, wad, on the one' haad^ prevent tod 
much steam passing into the fomace, ahd^ on fteothft 
hand^ to allow of just sufficient to produce comj^ete com^ 
bustion^ which will readily be judged of by observing the 
effects produced. At the end of the steam pipe d, which 
is spread out into a fan shape, there are a number of small 
holes perforated, in order that the steam may flow ia 
minute jets in a direction downwards, by which means the 
smoke will be consumed, and fuel economized ; and it is 
the introduction of steam on to. the coal, which coni^iitutes 
the first part of my invention. 

* At the JEMme time I would remark, that although I prefix 
Aat th« steam pipe should introduce tiie steam in a diree^^ 
fion downwards firom the front towards the back of thar 
fit« baars, as is shown, yet I do not confine myself therietoi 
IB tiie steam may be introduced over the coaly on the fird 
bars, or in other directions, without departing frcmi my in* 
vention ; the object being to inject streams of Meam amongM 
the smoke or products of combustion as evolved, and by 
jQsizing therewith, aided by the heat of the fuel atid a sufil« 
^ieilt supply of atmospheric air, the whole are consumedi 
abd a more perfect combustion obtained. 

' I would remark, that I am aware steam has before been 
a{>pHed into the ash pits and through the bars of furnaces 
to improve combustion, and into the chimney or flue to 
increase the draft. I, therefore, do not dmm the appliea* 
tion of steam generally to furnaces, but only when appBed 
accor^ng to the mode herein described. And, further,' 
there are vanous well-known modes of applying heated air 
to furnaces, both above and below, th^ fuel ; and thj^te tad 
rtoioixB means of obtaining »ich hoisted air to furnaces 
^h^tt c^id ii6 burned^ for evaporating fluidBi and for other 
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PP|MMy Jmeh bested air btuig appKad Ibf ibB pvrpoM lif 
•mrii^ hnM, and of impnmng the oombuatioii of eodt in 
fii m a c asj and tip aid in eonamning amoke evolved by th» 
Qoal in tbe aot of eombustion* I mention tiieae, because 
my invention is equally applicable to fumaoes suitabtf 
OQnatructed for having heated air applied to them^ as to 
Qwnaoes . aiqvpltfid with air direet finom the atmoBphere, 
vothoat preyioua beatings oare being observed^ that wha^i 
efer be the luraace or plaoe where the fixe ia used, and 
hamig my invention applied thereto^ that thore is a finea 
auiqply pf atmoqpherio air. 

. I will now proceed to describe the second pert of my i»« 
vention^ which relates to a mode of applying air heated 
eveold in oombinatton with steam^ and for heating such air 
tp blasting OS smelting fiunaoes. It is well known^ that 
ajreowding to the piesent manulaoture of iron^ heated air ia 
now beoomiaag veiy general^ employed; and the cold air- 
of the atmosphere is either drawn through iron surfiuseai 
heated direclly by a fire^ such heated air being then supv> 
pfied or ferced into the fiumace by suitable means or 
Mowing ma<^ines| but the most gen^id mode of olrtain**' 
ittg* what is called hot Uast^ is by tubes heated on the ex* 
temel eurfaces by the direct actions of a flre^ and the oidid 
air is implied by means of blowing machines fereing cold* 
anr through the heated tubes^ whereby the air becomes 
higUy heated by the time it comes into the famace. But 
aeeovdhig to all ihe plans i^aotiaed, there is such heating 
to ihe metal aur&oe against which the air impinges, as ma*- 
tmllyy to alter the moisture and character of the air heated 
by tiien^; and it is well known that the atmospheric air^ 
eo^plog^ed in blasting, differs in the result produced at dif« 
fsMut seisons of &e year. 

New the object of ^the second part of my invention, ia 
the af^Ueatien of aii^ wh<ilber heated <»»eold^ in oombina-^' 
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tbnfoar steam. and foor heating air^ for bfauiting and smelting;, 
piuposes^ by the ihtennediatQ laid of hot water o^ steapi^ or« 
other suitable fluid, whereby three* advantages are derived* i 
First, the heat of the metal, though it heats the air. to the 
degree required, will not prejudicially change the same*:- 
Secondly, by this means, the heat of the air appUed may/ 
be regulated to the degree of temperature required. Third,, 
the pipes or metal.surfaces will not be so quickly destroyed- 
In order to carry out this part of my invention, I employ' 
a vessel or steam boiler ; I prefer it to be of a cylindrical., 
form with hemispherical ends, similar to ordinary^ ^hr: 
pressure steam-engine boilers, fixed with suitable furnace : 
through this.steam/boiler, I insert a coil of tubes^ or other< 
suitable metal surfaces, and apply suitable means for keqp* 
ing a constant supply. of water in the boUer ; and, further^ ^ 
there is to be a safety valve, by which, as it is well under^ . 
stood, the pressure, and consequent degree of heat in the« 
boiler, may be maintained to a. degree slightly above .th^. 
degrete of temperature to which the air is required to be 
heated : but it will be evident that other arrangem^ents . of 
apparatus to use steam or hot water, or other fluid for; , 
heating suitable furnaces, may be resorted to, which would, 
in fact, be only a variation of what is herein described. I do , . 
not, therefore, confine myself to the precise form of the ap* . 
paratus used, provided steam, or hot water, or cfther fluid 
be employed to heat suitable surfaces, against which air is 
caused to pass, in order to be heated for blasting or smelt- 
ing purposes: and in order to apply such apparatus for 
heating air for blasting furnaces, I use it in one or two 
ways, either by placing such heating apparatus in a suit* 
able position, in respect toapiunp.or other blowing ma* 
chine, that atmospheric air may, in the working of the 
blowing machine, pass through the heating apparatus, 
and thus enter into the blowing machine in a heated 
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tftete^ and be applied or driven into the ftimace thereby*; 
or ofiberwtse^ I >plad4 the heating apparatus between 
the blowing machine^ of whatever kind employed, and 
the furnace^ to be blasted^ whereby the cold air is ap« 
plied by the blowing machine through the heating appa* 
ratus, atid thus obtain a hot blast to the furnace. In using 
steam for improving the quality of the heated or cold air, 
mad &r economizing fuel used in blast or smelting furnaces, 
the ssxxkt is to be introduced into the twvre witH the blast 
of air, or by a separate tube or tubes ; and I have found 
that in using steam, that the quantity of water in the form 
of steam may be beneficially used by employing a quantity 
of steam equal to about one part by weight of water in thef 
form of steam, to one part by weight of suitable ftiel used i 
and the steam I have employed, has been from eight 
pounds to thirty-five pounds pressure to the square inch : 
and so far as I am enabled to test the result, I believe it 
desirable to use steam of moderate pressure, in preference 
to high pressures; but I do not confine myself to any 
particular pressure of steam, noir to the relative quantities' 
of steam and fuel here stated. 

H&ving thus described the nature of my invention, and 
the manner in which the same is to be performed, I would 
wish it to be understood that what I claim as my improved 
ipethod of consuming smoke and economizing fuel in fur<^ 
Hl^ees where coal is burned, is the mode of applying isteam, 
whether in conjunction with hot air or otherv^dse, as above 
described; and, secondly, I claim the mode of applj^ing' 
tir, whether hot or cold, in combination with steam and 
ImAing air for blasting or smelting furnaces, as herein 
d^»cnbed. — [InroUedin the Inrolment Office, August, 1838.] 
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To Thoicas Joyce, 0/ Camberw$tt Nefw^oad, in the couniy 
of Surrey f gardener , for his invention of improved appor 
ratuefor heating churches ^ warehouses^ shops, factories, 
hothouses, carriages, and other places requiring artificial 
heat, and improved fuel to be used Merew^iM.— [Sealed 
16th December, .1837.] 

TfKB Patentee describes his invention in the followmg^ 
words: — My invention of improved apparatus for heat^ 
ing churches, warehouses, shops, factories, hothouses, car-^ 
xiages, and other places requiring artificial heat, consists in 
peculiar constructions of stoves, in wiiich I am cabled to 
regulate the combustion of the fuel, and produce any re- 
quired degree of temperature in the places in which they 
lure situate ; and my improved fuel to be used therewith* 
is a pecuUar preparation of charcoal, chemically treated for 
the purpose of purifying it. 

. The internal and external forms and constructions of 
these stoves will admit of some slight modifications ; but 
the leading feature to be observed is, that the apertures for 
the admission of atmospheric air at bottom, to support the 
combustion of the Aiel, must be limited as to size, and that 
liie apertures at top for the egress of the vapour arising^ 
from the ignited charcoal must be capable of adjustment, 
in order to regulate the combustion within ; whilst th« 
tubes or channels for the passage of the atmospheric air^ 
intended to be heated and dispersed around, may be 
varied in an indefinite number of forms and directions,' 
accot-ding to circumstances or taste : for the essential im- 
provement in the construction of the stoves is the means* 
of regulating the combustion of the fiiel^ so that no more^ 
than a given quantity of it can be consumed in a given 
titne, and that the quantify of heat evolved may be in like 
manner regulated* 
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' Hie most simple construction of my improved stove it 
shown in Plate VIIL, at fig. 1, which represents a plain 
cylindrical stove, taken in section vertically through the 
finddle; and fig. 2, is an external view of the same. 

The cylindrical sides of the stove a^ a, are, in this in* 
fttance, made of sheet iron ; the bottom b, of cast iron ; a 
moveable lid c, fits into the top of the cylinder, in which 
there is a sliding regulator dy having apertures in the 
Same manner as an ordinary adjustable air valve. In a cir- 
cular opening in the bottom i, there is inserted an inverted 
cone e, which has a few small holes pierced through for 
the passage of the atmospheric air into the lower part of 
the interior of the cyUnder; or small air holes pierced 
through the bottom, or round the lower part of the cy- 
linder, might be employed in addition to, or as a substi- 
tution for, the perforated cone. A circular rim yj/i below, 
having many apertures, may form the foot of the stove, or 
it may stand upon three or more feet. 

Fig. 3, represents an external elevation of a stove upon 
the same construction, but rendered sufficiently orna- 
mental to be suited to a parlour or other well-fumished 
room. Fig. 4, is a section of the same. This may be 
made of iron, brass, or copper, or partly of each. The , 
cone e, pierced with a few small holes, is inserted in the 
bottom of the stove, as before ; and through it passes the 
atmospheric air to support combustion, which aq: is con- 
ducted by a tube ^, in the pedestal of the claw-foot } and 
lateral apertures may be made for a further supply of air, 
if required, through the sides of the cylinder, at r, z. The 
sliding valve rf, at top, for regulating the draft, is inserted 
into the upper part of a dome cover c, and may be readily 
raised or depressed, in order to o^en or close the vent or 
aperture through which the vapours arising from the com- 
bustion are discharged; which vapours being inodorous^ 
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ire allbWcd to pass into the room^ and to* aid th^ lisftit 
th^wn off by radiation from the external surface. 

A stove constructed as figs. 1, and 2, may be introduoed 
within a case, cither of a plain or ornamental form, as in 
the section fig. 5, which represents a cylindrical jacket or 
outer case A, A, placed round the stove. The jacket forms 
an air passage j, j, partially open at a?, x, in the bottom^ 
^d the air, in proceeding through it, becomes heated, and 
is allowed to escape at top by the openings in the dome 
with the vapour arising from the combustion, and thence 
falls into the surrounding atmosphere of the room, and 
warms it. The outer casing may be of any ornamental 
form, as that of an urn or a hollow figure ; for the shapes 
of the air passages are of very little importance, provided 
the combustion of the fuel in the stove be properly r^gu^ 
lated in the way described. 

Another modification of the invention consists of air 
tubes passed through the ignited fuel within the stoves, 
for the purpose of carrying off" a portion of the heat pro- 
duced by radiation. Fig. 6, shows dh external elevation of 
such a stove, and fig. 7. a section of the same, exhibiting 
the arrangement of the hot air tube?i within, and in which 
the air for supporting combustion is admitted through the 
inverted cone e, at the bottom, and thi-ough small aper* 
tures ^, dCy in the lower parts of the sides of the stoves, if 
required, the draft being regulated by the adjustable slide 

valve rf, at top. 

The air admitted up the central tube g^ in the pedestal, 
supplies both the combustion of the fuel and also the hot 
' air tubes i, i, /, and outer passage i,y. In passing through 
these tubes i, i, h the air takes up the heat radiated from 
their internal surface, and delivers the air so heated through 
apertures in the jacket, without mixing ^Tth the yapoui? 
arising from the combustion ; but the air which passes,up 
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t}ie ouler passage y^ Si proceeds into the dpme cap of th^ 
casing, fix^m %Tbeiice it ultiipately esca{^8 with the vapour 
l>f the CQinbustion throqgh openings in the cap^ and alsQ 
' xfUfJOA the siinroundii^ atmosphere of the place in which 
■the stove is aiiaated. Fig. 8;, represents a horizontal 
section of the stove within its casing, taken about half- 
lirqr down; fig. 9, is a top view of the stove, the cap being 
removed to show the interior. In this instance I havcrin«> 
Produced a vessel^ shown in section at A, in fig. 7> which 
contains water. I pkce this vessel upon the top of the 
jitove^ for the purpose of moistening the heated air b j the 
slow evaporation of the water. 

- In very close apartments, such as sleeping rooms, if 

/Uny inconvenience should be apprehended * from the 

jcfiects of the vapour evolved during combustion, I wouldj 

in such case, recommend a very small pipe to be at- 

.tached to the top of the stove, for the purpose of en* 

^closing the valve in the manner shown at fig. 10, or in 

^y other convenient manner for carrying off the vapour, 

-.which pipe might be led through the wainscot or wooden 

4 partition of the room into a passage, or through a window 

)0r chimney^ or the wall, or other convenient outlet ; and 

r,ia that event I should have a slide valve under the stove^ 

'for regulating the admission of air to support the combus* 

ft^on, or the regulating valve might be in the pipe. The 

- heat in that case would be obtained entirely by radiation ; 

•but in general where the rooms are not air tight, this pre- 

.caution will be altogether unnecessary; for if any vapour 

'.that miglit be considered ofiensive should be given out 

..from the combustion of the prepared charcoal in these 

;. improved, stoves, the quantity will be so very small, as to 

. be incapable of doing any injury. 

In using either of these stoves, I, in the first instance, 
Trigmte a sinall quantity of my prepared fuel, which pay be 
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80 ignited by filling an iron ladle witli the fuel^ and intro^ 
ducing it iniQC:5ui ordinary fire. When the fuel has be- 
come red hoit, I put it into the stove, and then fill the 
Move above the ignited fuel with other of my said pre- 
])ared fuel, in a cold state. The valve being now opened 
at the top of the stove, the combustion will go on slowly 
imd regularly, and continue for many hours without any 
fllttention whatever, the fresh fuel descending gradually by 
its own weight as that below becomes consumed, the in- 
Verted tx)ne preventing the air passages from being stopped 
tip by any accumulation of ashes or dust, and Kkewise pre- 
venting any of the dust, ashes, or hot fuel fit)m falling out, 
and becoming either dangerous or offensive, ' < 

The partial opening or closing of the valve at top, as 
before said, will determine and regulate the rapidity of iht 
combustion of the .fuel in the stove, and consequently the 
Quantity of heat evolved ; and when the combustion has 
'been allowed to continue for a certain length of time, a 
fresh supply of the said fuel may be introduced, and the 
operation continued ; but to do this the dust and ashes 
should be removed, which may be done by inverting the 
^stove, when other fuel may be ignited and introduced as 
'before. If the stove is of large dimensions, I should have 
an open grating at the bottom, through which the dust 
and ashes might fall into a close air-tight box attached to 
the imder part. 

Having now described the features of my improved 
Apparatus for heating, which forms one part of my inven- 
tion, I proceed to explain the other part of my invention, 
which consists in preparing ordinary charcoal made or 
charred from wood (oak and beech being preferred). This 
process of preparation I effect by submitting the ordinary 
charcoal to a red heat, and' by wetting the said charcoal 
with solutions of caustie or carbonated alkalies, or alkalSte 
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MirtfiB Oft tlieir salts^ eith^ before or after such' heating 
process. I prefer the addition of these substances after the 
charcoal has been rebumt. When I wet the charcoal be^ 
fore rebuming it^ I immerse or saturate the same in t 
solution of carbonate of soda^ or other of the aforesaid 
alkalies, x^ alkaline earths or their salts, in the proportion 
of about three pounds of carbonate of soda, or equivalent 
|>roportions of the other aforesaid alkahes or salts, to twelve 
gallons of water. I do not confine myself strictly to theni 
quantities, as the proportions may vary according to the 
quality and nature of the soda or other alkali, or alkaline 
earths or their salts, used, or to the nature and quality of 
the water; for water, if very hard, will require a greateif 
quantity of one of those substances. The alkaU that I have 
generally used is either the caustic soda of commerce^ w 
the crystallized carbonate of soda ; but I have found othev 
alkalies, and especially lime, as above stated, to answer. 

After the charcoal has been so saturated, or partfy pre^ 
]^ed, it is allowed to drain until nearly or quite dry, 
when it must be burnt in a furnace. If the charcoal has 
not been Wetted with the alkaline solution before rebuming^^ 
I take it from the furnace and wet it, in the Jxrcgress of 
6o6lmgy with the solution made in the same proportK>nrag 
above described. It must, of course, be allowed to draia 
and become dry before it is used in the stove. 

The furnace which is to be employed in rebuming the 
charcoal, as aforesaid, may be of ordinary construction^ 
ftirnished with a. damper to regulate the draught; but the 
one which I employ is constructed partly in the fashion of 
a baker's oven, and is particularly described by the sec- 
tional figures 11, and 12, represented in the drawings 
annexed. When the charcoal introduced into this oven 
has become perfectly red hot through, the damper is to be 
iAkt4eii into the flue in order to prevent its further eom-* 
biiMlon> and tiie charcoal jnay then be withdrawn from tiiA 
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furnace into ftlr-tightboxes or vessels caUed coolers^ where 
it iis to remain excluded from the atmospheric air until 
it is cold, when it vnll be ready for use, or to be put up 
lor 8ale« 

I desire it to be understood that I do not confine myself 
to any particular dimensions of stoves, as they may b^ 
varied from the size of a quart pot (which would be suited 
for wamiing a close carriage) to any dimension that might 
be required, for heating churches and other large build- 
ings: neither do I confine myself to regulating the coitiir 
bustion of the fuel b}^ a moveable valve at top, as such 9 
regulating apparatus might be applied at bottom of th^ 
stove, or might be employed both at top and bottom. 

But I claim as my invention, the combination i>f parts 
or materials for regulating and limiting the draft of air in 
my improved apparatus, as above described, being well 
adapted for the purposes of forming i^toves ; I also claini 
as my invention, the combination above described, by which 
I form an improved fuel as a substance to be burnt in 
stoves ; I also claim as my invention, the whole combina-f 
tion of iinproved apparatus and improved fuel for warming 
br heating places, by which the improved fuel can be used 
to great advantage in the improved apparatus, &c. — [Inrolkd 
in the Rolls Chapel Office, June, 1837.] 

SpecificatioD draira by Mesarf . Newton and Berry* 



To Joshua Bates, qf Bishopsgate-streetf in the city of 
London J merchant, f(yr an invention qf certain improve- 
ments in machinery for cleaning and preparing wool, 
being a communication from a foreigner residing abroad. 
—[Sealed 16th April, 1836.] 

These iinprov^nents in machinery for cleaning tod pre- 
paring wool, consist in It novel improved construction Ii94 . 
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ttrangement of machineiy or iqppaiatus, by meaos of wlpch 
the burrs or seeds of wild plants^ small pieces of vegetal^ 

r 

matter, dirt, or other foreign materials, mixed or mingled 
with certain descriptions of wool, can be removed there- 
.firom^ and, at the same time, the fibres of the wool are per- 
tiaUj prepared or combed and laid straight, and delivered 
finom the machine in the form of a sliver or layer of wool, 
fit for the further operation^ of combing and prepfuing for 
spinning ; and which impioved machinery or apparatus is 
mme partimlariy applicable to cleaning and combing irf* 
South American wool, or wool fix>m other countries where 
the flocks of sheep, during a greater part of the year^ are 
allowed to range in almost a wild state in the forests or 
uncleared lands, whereby the burrs or seeds of plants^ or 
other foreign material which adhere to the fleece of the 
slusep, become so entangled and intermingled with the 
wool as it grows, that it requires considerable trouble to 
dean the wool therefirom by hand, after the shearing. 

In this improved machinery or apparatus, the wool to 
be operated upon is placed upon a feeding doth, and 
drawn firom thence between two or more rollers, and is 
presented firom them in a gradual and nearly uniform and 
regular manner, to the action of a cylinder covered with 
elastic We t««th or cards, or strong brisUes, or mixtoi^ 
thereof. And as this cylinder revolves at a greater speed 
than the feeding or delivering rollers, the fibres of the wool 
are taken hold of by the teeth of the cylinder, and are par- 
tially drawn out or combed straight, the fibres of the wool 
passing into, and.between the elastic teeth or win cards, 
while the burrs, seeds of plants, bits of wood, or other ex- 
t;raneous matters, are pushed firom out joi the fibres c^ihe 
wool by the ends of the teeth or ivire cards, and presented 
on the sur&ce thereof, the teeth being, placed -soffidently 
dose; together to prevent the foreign matters entering be-. 

VOL. XIII. X 
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iweeti them, whereby the burrs, seeds of plants, and other 
Matters fffe exposed to the action of a rapidly-revolving 
beater, fan, or btusher, placed very near to, or slightly in 
edntdct with, the periphery df the cylinder 5 the burrs, seeds 
of plants, and other extraneous matters being arrested in 
Iheir progress with the cylinder by a ledger blade, so 
jiliicfed and adjusted to the periphery of the cylinder, and 
\^ the fkh ot" beater or brusher, that the seeds, burrs, or 
tfther matters, are stopped thereby on the surface of 
the cyHnder, lind presented to the action of the beater or 
brusher^ Which immediately knocks, pulls, or brushes them 
ftfl^ and removes them from the wool without injuring or 
toeakitig, or cutting its fibres, which is protected by the 
elastic teeth or wire cards as the woollies in between them, 
the elastic or card teeth yielding to any extraordinary pres- 
ilure ill the operation. The wool passing round with the 
(;eeth of the cylinder, is taken thetefrom by the action of 
another drum or cylinder covered with card teeth, similar 
to that bf a common carding engine, from Whence the 
wool is taken ofi*in the form of a continuous silver, by 
tneiiiis of a doffer roUer and doffing comb in the usual 
irikhiiei* of carding engines; or it may be removed by rollers 
dr cyhridets covered with comb teeth ot needle points. 
Which win take hold of the fibres of the wool and draw 
iJi^ out df the cylinder; or the wool may be removed iii 
toy other cdnvenient matmeri 

Arid in ordet* that this novel and impt*oved coiistructiori 
bf apparatus may be better understood, 1 have hereuntd 
toneied sevei!*al figures or drawings of one of these ma« 
ehin^lSr,' although I do not mean or intend to cdnfirie myself 
tS the preeiscf arrarigemeht there shown, as there are inany 
IrHMii df the Same which may be varied to suit difierentkinds 
» qliklitifeii of #6ol, or differeiit speeds df ivorking, the novel 
iRttittf^} %k beftlit stated^ coiisisting in protecting the fibttd 
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pf the wool by the elastic teeth pf wire cayds^ pr other fif 
and prppl^r pxaferial, while thie hurrs^ seeds of plants^ aQ^ 
otl^er e^dx^nequs matters arjE^ l>^ing reptioyed therefroin by 
the actiop^ of ^ rapicJJy-rQyoJvipg fpn, l^e^ter, pr bnjshef, 
^n4 tihe statiojiary ledger bla4fij> the h^rrp and other extra^ 
n,epus ip^tters being pushed out pf the WPpl by the )ee|ib 
jof the cyliuderi ai^d exppse4 tq the actipus of the beatqr pf 
bruaher and its ledger blade. 

Plate VIII., fig. 13, is a front end vipw; ^d fig. 14, is 
a longitu^ii^al vertical sectiou t^kpn throu^ the SQinc^; 
similar letters of r^ferenpe bejug marked oi]l correspondii^^ 
parts iu all thp figures : a, a, is the frampwork ai^^ staiidarjdlf^ 
of the machine; b, the endless feeding cloth paiss^d py^|: 
th^ rollers in the usual niattpr, and actuated from any cp^^ 
vepient mpving part, and at th(^ requisite speed, apcordijjg 
to the rate thp wool requires to be fed ii^tp the machinj^. 
Upon this feeding cloth, the wool in its rough or uncleaned 
state is spread out evenly by h^nd, and in propier thick- 
nesses or quantij:ieSf acpording to the fquhxpss of the wp^l 
and speed at which the machine is working; c, is a rcr 
ceiving roller armed with wire teeth, which take th^ 
isrool fron^ the feeding cloth, and delivers it to the cjr 
linder d, when the operation of removing the burrs an4 
other matters take place, the roller c, being assisted in that 
operation by the other rollers 6, e, also armed >frith wiiie 
teeth, and mounted in adjustable bearings^ whieh partially 
loosen or oppn the fibres pf tjip wool, and pyeparp it fiy 
the operation of the rapidly-revolving fian, or beatpr. pr 
brusher, fy whiph is mounted in adjustable bearingis, tp 
f emulate its distance from the cylinder ; ^, i^ the ledger 
blade, which arrests or stops the burrs pr pthf^ fpreigp 
matters on the surface pf the cylinde^'^ and presents thein 
to the operation of the beater, and is adjustable ^ th^ 
^lindpf and thP fan pr be^tpr by the set screws As », is a 
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larger drum or cylinder, covered with card teeth, which 
receives the wool from the cylinder d, and, carrying it 
round, deposits it on to the doffer cylinder i, from whence 
it is removed, in the form of a continuous sUver, by the 
dofler or comb /, acted upon by a spring in the usual 
manner, the wool being partially raised out of the cards of 
cylinder t, by the teeth of the cylinder m, in order to assist 
this operation* 

It wiU be seen, that as the wool is delivered from the 
roller c, to the cylinder d, the teeth of the latter take hold 
of the fibres, and partially comb them straight, and carry 
them round past the fan or beater yj which, revolving in 
the direction of the arrows, strikes, beats, or brushes off 
the burrs and other matters arrested on the sur&ce of the 
cylinder rf, by the stationary ledger blade y, the teeth of 
the cylinder being elastic, giving way to any extraordinary 
pressure of the fan or beater. 

I would here remark, that the fan or beater, in this in- 
stance, is composed of metal by several heUcal or project- 
ing ribs or blades, coiled round it in a similar manner to 
the ordinary rotatory cutters of a cloth shearing machine, 
the heUcal ribs and the ledger blade forming what may be 
called a continuous pair of pincers ; but this fan or beater 
may be composed of rows of strong bristles, whalebone, 
wire points, or teeth, or ribs of wood, or any other mate* 
rial, according to the quality of wool or any other ma- 
terial : also that, from the same circumstances, the teeth of 
the cylinder d, may be of any suitable substance and form, 
so as to be elastic, and protect the fibres of the wool in 
such a manner as not to allow the fen or beater cutting 
'or breaking them. And further, the ledger blade may be 
made elastic, if thought desirable ; therefore, I do not in- 
tend to confine myself to any precise materials. 

It will be seen, by inspection of the drawings, that the 
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various rollers and cylinders^ and other parts^ are put in 
motion in a somewhat similar manner to those of a com- 
mon carding engine^ the machine receiving its motion from 
a strap passed from the steam engine or first mover to the 
pulley or rigger n, on the shaft or axle of the drum i • The 
cylinders dy and m^ and the crank o, of the doffer being 
actuated by a strap p, p, passed round the drum qy also 
mounted en the shaft of the drum iy and that the fan or 
beater is worked by a band Vy from the rigger Sy placed at 
the end of the drum iy the rollers Cy and Cy together with 
the feeding cloth by being moved by toothed gear^ set in 
motion by the rigger Uy by a band passed over the rigger 
Vy turning on a fixed pin or stud^ and actuated by a pinion 
in its hollow axis the spur wheel Wy mounted on the end 
of the axle of the upper roller e ; the doffer cylinder being 
actuated by the band passed from the rigger Xy and over 
another rigger which gives motion through a pinion to the 
toothed wheel Zy on the end of the axle of the cylinder. 

In conclusion^ I would remark^ that the above-described 
ai^>aratus for removing burrs^ seeds of plants^ pieces of 
vegetable materials^ and other extraneous or foreign mat- 
ters from W00I9 may be adapted and put into operation 
in various ways; for instance^ it maybe connected as to 
a carding or combing engine^ the wool being fed thereto 
from the doffer Zy and passed once through the various after 
processes of combing and preparing^ or sortings for spin- 
ning : or it may be connected with the card cylinder of a 
common carding engine^ and the ledger blade and fan or 
beater brought to act upon the card teeth <^f that cylinder 
or drum^ instead of using a separate cylinder^ all of 
which may be found practicable^ and answer^ the pur- 
pose ; therefore^ I do not intend to confine myself to the 
application of the said apparatus in a separate machine^ 
but claim as this invention the removing the burrs^ seeds 
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of planted pieces of wood^ or other foreign matters fixed pr 
commingled with wool^ from the surface of any kind of 
teeth^ or lyire cards, or brushes^ or a mixture thereof^ by 
means of the ledger blade, and revolving fan, beater, oj^ 
bmsheir, as above described. — ^rolled in the JRott§ Chapel 
Office, October, 1836.] 

Specificatioi^ drawn by Messrs. Newton and Beny. 



To Jean Baptiste Pleney, of Pantonrsquare, in the 
county of Middlesex, brick-maker, for certain improved 
machinery for manufacturing articles out of brick and 
other the like earth, being a communication from a 

foreigner residing abroad. — [Sealed 22d October, 1834.] 

« 

The Patentee, in his spedfication, divides his invention 
into two parts ; the first of which consists in an apparatus 
for compressing, or kneading, and moulding the brick or 
other earth> when it has been properly mixed with day soil^ 
or such other suitable ingredients as are required to form 
the mateirial out of which bricks are generally made, and 
which, when so amalgamated, the Patentee, in his specifi* 
cation, calls brick earth. The second part of the invention 
consists in an apparatus for trimming and cutting the 
brick earth (^fter it has been kneaded and compressed in 
the manner hereinafter described) into lengths as may 
be required, according to the nature of the article intended 
to be manufactured. 

He first part of the invention is shown at fig. 16, Plat9 
VIII., which represents a longitudinal section taken thrpugh 
the middle of the mac^e: a,- a, a, is the firamewpifc Qir 
supports of the apparatus ; i, d, is a travelling bed or plafik 
carrying the brick earth ; this plank is carried forwards by 
means of an endless rack or firame, consisting of a nwnber 
4>f pieces or Uoeki of wood nailed or otherwise £uiti^ed m 
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to a travelling endless belt oi-band made of leather or other 
suitable material : this travelling endless rack or frame is 
Supported by rollers c, c, c, having their bearings in the 
framework of the apparatus ; cf^ is a large pressing cylinder, 
for the purpose of deducing the shapeless mass of clay 
' shown at e, on the bed or plank i, to something like a 
flat and even surface. This cyKnder is furnished with a 
doffer, consisting of a piece of wire stretching transversely 
across the machine 5 the object of this doffer being to clear 
the cylinder of any clay or brick earth that might other- 
wise adhere to it as it revolves. The end rollers of the set 
c, c, Cy which carries the endless rack, are furnished with 
teeth or pegs, which take into the rack or catch against 
the projecting ends of the rack pins, and thus cause thd 
endless rack to be propelled forward ; and one of the end 
rollers is mounted in a slot made in the framework, so as 
to be capable of adjustment by means of a screw, when it 
may be considered necessary to tighten or loosen the 
leather band of which the endless rack is constructed ; f^f, 
are carrying rollers for supporting the bed or plank upon 
which the clay is placed, these rollers being also mounted 
in the framework of the machine; ^, and A, are two small 
adjustable compressing cylinders, which finish the mould- 
ing and kneading process after it has been commenced, and 
partially done by the larger cylinder. On each side of thd 
plank or bed are placed cutters, for cutting or trimming 
off any of the clay or brick earth that may extend beyond 
the edges of the said plank. 

it will how be understood that the earth, after passing 
through the! above-described machine, comes out in a long 
narrow sheet of the thickness of a brick, the width of the 
long layer being the length of a brick. The brick earth of 
tiie shape required is, when finished, carried from this ma- 
chine by an inclined plane or otherwise^ to a machiiie or 
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apparatus called^ by the Patentee^ the cutting machine^ and 
is intended for cutting the continuous layer of brick earthy 
as made in the kneading and moulding apparatus, into 
pieces of the form of a brick : this machine, however, may, 
if required, be attached directly to the kneading and 
moulding apparatus, and be incorporated with it ; but the 
Patentee states that it is preferable that they should be 
distinct, for the convenience of stowage when not in use. 

The Patentee here commences the description of the 
cutting apparatus ; but it is described in such a vague and 
unsatisfactory manner, that we are rather at a loss to 
understand the construction of the machine, or the Pa- 
tentee's meaning. We will, however, give our readers as 
good a description of the apparatus as the specification 
allows us. 

The Patentee says, that having kneaded the clay or brick 
earth, andcompressed it to the thickness required for a brick, 
in one long layer, it is carried forward into the machine and 
subjected to the action of a frame, having wires extended 
horizontally across it : this frame is mounted on hinges 
fixed to the side framing of the apparatus, and the wires 
that are extended across it are weighted at one end by 
being passed over pulleys, and a weight being attached to 
the end of each ; but how these said wires are to be caused 
to cut through the clay when brought down, as the Pa- 
tentee describes it, by a lever intended for that purpose, 
does not exactly appear. The frame is raised and lowered 
by means of a lever, as before stated, one end of which is 
attached to the opposite end of the frame to which the 
hinges are fastened. This lever is mounted on a fulcrum, 
situated very near to the cutting frame, and the reverse end 
is raised by the workman, and by that means the cutting 
frame is forced down ; and it is supposed that the wires wiU 
cut through the clay, and form it into the shape and size 
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of a brick. The frame being again raised^ the bricks thu§ 
formed will be moved forward^ and are afterwards dried 
and burnt in the usual manner. 

The Patentee has shown an incUned plane mounted on 
rollers, which he intends to use for the purpose of ccm- 
veying the bricks to any distance, where they may be re-^ 
quired to be dried or burnt. 

If^ instead of bricks, the machine may be required to 
make jambs for chimney or mantel-pieces, or mouldings of 
any kind, the rack or bed must be made of the width 
required for the work, and the smaller compressing rollers 
may be grooved or indented with the moulding or running 
pattern required, only one wire being used in the cutting 
frame for cutting the layer of earth into such lengths as 
may be required, according to the article to be manufac- 
tured. And it may be here observed, that, if for the finer 
sort of WQrk it may be deemed desirable to give an exixa, 
smoothness to the surfaces of the article, this may be done 
by allowing a small quantity of water to trickle over the 
brick earth in front of a smoothing board, fixed in such a 
manner to the framework of the machine, that as the brick 
earth is carried forward, it will be met and made smooth 
by the board under which it passes. 

The Patentee says, in conclusion, that it is evident that 
various articles may be manufactured of brick earth by 
means of the aforesaid improved machinery, such as bricks, 
flat tiles, jambs, mantel-pieces, and mouldings, which may 
all be made on a plain flat bed, such as the plank or bed 
here shown ; whilst pantiles, and a variety of other articles, 
can only be made by having the bed or plank formed as a 
matrix or mould, and the smaller compressing rollers made 
of the shape required: he, therefore, claims as the inven- 
tion, secured to him by the present Letters Patent, firstly, 
the compressmg and moulding apparatus with the bed, 
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todlesB rack with the compressing or kneadmg and mould- 
ing rollers; and secondly^ the cutting or dividing frame^ 
together -with the apparatus for trimming or scraping the 
claj on* the bed aa it passes to the dividing or cutting frame ; 
and also^ the mode of carrying the brick and bed^ by means 
of the inclined plane^ to be dried. — [InroUed in the Inroh 
ment Office, April, 1835.] - 



To Godfrey Woone, of Berkeley-street, Piccadilly^ in 

' the county of Middlesex, gentleman, for his invention of 

an improved method offorming plates with raised surfaces 

thereon, for printing impressions on different substances. 

—[Sealed 12th June, 1837-] 

This invention is described by the Patentee as consisting 
in an improved mode or method of forming moulds or 
matrices from which casts are to be taken in metal, or 
other suitable substances which may be found capable of 
receiving a sharp and well-defined impression, such castil 
having on their surface the relief of the design, pat- 
tem> ^[igraving, or writing which is intended to be printed 
or impressed on calico, paper, silk, leather, woollens, or 
other substances or &brics on which impressions are now 
iQdmmonly taken from blocks, plates^ or cylinders with 
raised figures, designs, or engravings which are produced 
thereon by means of engraving, cutting, stamping, etch* 
ing, or otherwise lowering the parts or interstices between 
the wixrk intended to be left in rehef> or from stereotjrpe 
plates obtained fit>m such original blocks, cylinders, or 
plates* 

The Patentee now proceedfi to describe in what manner 
h^ makes the moulds. They are obtained in the foUowing ' 
manner^ according to the nature of the design^ pattern^ or 
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engrftving which it may be deftirous of obtaining in relied 
For the finer patterns used in calico and other printingi or 
for paper staining, or for such engravings as are usually 
cut in box-wood^ tsxd printed at a common type press, th? 
foUowmg method is made use of; — ^Take plaster of Parif 
and white lead in different proportions^say about two 
parts of white lead to one part of plaster of Paris. These 
two ingredients are then to be mixed together with water, 
until they arrive at about the consistence of cream* This 
mixture or composition is then to be poured out upon % 
smooth^ well-polished, and perfectiy even plate or block 
of metal or other hard substance of the size required* 
The depth of the composition, of course, wil always bf 
regulated by the height of the relief required. 

For work to be printed at the common type printing- 
press in the manner of wood engravings, the thickness of 
the layer or composition need not exceed the twentieth 
part of an inch ; but for coarser designs or patterns, as for 
calico printing, the thickness of the composition ought to 
be increased to about the eighth part of an inch. 

The metal plate or block, sifter it has been covered with 
the above composition, should be left to dry gradually, or 
it may be baked until it is perfectiy dry; and in order ti^ 
give this coating or composition a more perfect^ smooth* 
and even surface, and obtain the required thickness or height 
with greater nicety and exactness, the coating or composition 
should be laid on the plate or block thicker tiian what may 
be intended to be worked upon. The siuface of the coatr 
ing or composition when perfectly dry, may be then scraped 
off or smoothed down to the required thickness with a piece 
of metal which has a p^ectiy true and even edge« The 
pattern or design b then traced on to the sur&oe of the 
composition or coating, in the same manner as is now gene- 
rally employed among engravers or artistB. The workman 
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or designer must then proceed to engrave, etch, scratch, or 
draw with a steel point, or other suitable instrument or ap- 
paratus, all the Unes or parts of the design through the 
composition or coating down to the metal block or other 
substance on which the composition or coating is laid. 

The Patentee now proceeds to describe the second 
manner which he has employed for forming the moulds 
or matrices, and which he describes as biding preferable for 
the coarser and rougher patterns, and may be used for 
making colouring blocks used in calico and other printing. 
Thi» method may also be applied to making the moulds 
or matrices for the finer work, but, perhaps, will not be 
found to answer the purpose so well as the first described 
method. 

The manner in which he makes these moulds is as 
follows : — A piece of metal, pasteboard, stone, wood, or 
composition of plaster of Paris, of the height of the in- 
tended relief, is glued, or otherwise fixed oh a block of 
metal, wood, or other suitable material : the artist or de- 
signer must then cut, engrave, or etch with acid in the 
usual manner employed by engravers, either the outline 
or the entire pattern or design. When the outline only 
has been cut, engraved, or etched, it will be necessaiy to 
remove or cut out those parts of the wood, composition, 
metal, or other substance which is to form the matrix or 
mould, that are within the outline of the design or pattern, 
in order to form a perfect matrix or mould of the pattern 
or design to be obtained in relief. If it should be found 
neeessary to use add in making this mould in metal, stone, 
&c., the plate of metal or stone should be fixed upon a 
block of wood, pasteboard, or other substance that is not 
liable to be corroded by the acid used for biting in the 
mould of the pattern or design. 
The Patentee here observes, that in order to obtain a 
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perfectly clear impression from the casts to be obtained 
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from these moulds, it is necessary that some parts should 
be lowered or depressed, in order that those parts may 
not receive the printing ink or colour which is applied to 
the relief for obtaining the impression, and by that means 
produce a blurred and imperfect impression on the paper, 
calico, or other substance to be printed on. In order to 
do this, the cast must be taken from the mould imme- 
dktely after it is finished by the methods above described, 
and the workman must then proceed to finish it ready for 
receiving the ink or colour, in the usual manner employed 
by wood engravers ; that is, by cutting, scooping, engrav- 
ing, and lowering those parts of the cast which, in con- 
sequence of the distance between the edges of some parts 
of the design from the edges of another part, require to be 
deeper than the rest of the design. Or the following method 
maybe made use of: — After the whole of the pattern, design, 
or engraving has been cut, etched, or engraved through the 
composition inade of white lead and plaster of Paris, or 
through the wood, metal, or other substance intended to 
be used for that purpose, then the workman may lay or 
fix with any suitable instrument, any quantity of modeller's 
clay, or other fine earth, or composition which wiU answer 
the purpose, and may be deemed desirable, upon those 
parts of the design or pattern which may require to be 
heightened for the purpose of obtaining a corresponding 
depression on the cast or impression to be taken from it; 
care being taken, however, that the design or pattern 
which has been drawn, cut, or executed on the mould or 
composition, is not interfered with or injured in any way. 
Or the matter or substance used for heightening those 
parts of the mould which require such a process, may be 
laid on in the following manner : — chalk, white lead, or any 
other similar substance mixed with water, as thick as can 
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be eonyeniently laid on with a brushy may jbe used ; and 
this composition is applied to those parts of the moul^ 
which requure to be rased. When this last-mentioned mix-* 
tnrt is to be applied to the layer or composition of white 
lead and plaster of Paris^ the mould of the pattern or de« 
^ign whiQh is drawn on the plate and composition, must 
be first slightly and carefully oiled ; and in order to prci* 
pare th^ moulds for the operation of casting, they must 
always be perfectly dried : this may be done by allowing 
them to diy gradually^ or by baking them> if that mode be 
preferred* The moulds or matrices may also be manufac- 
tured from papier mache, or other substances now in use 
for obtaining casts of fine wax for ornamental or other 
purposes^ by means of stamping, casting, or moulding: 
metal may also be employed, and, in fact, any substance 
may be used which is capable of being cast, stamped, or 
moulded, and receiving a sharp and dear impression from 
the mould, and which, at the same time, is sufficiently hard 
for the purposes of printing. 

The Patentee here states, that as there is no novelty in 
the method of obtaining casts from the moulds, he does not 
consider it necessary to describe the process of casting, 
stamping, or moulding, as all the processes may be carried 
on in Ihe usual manner, as is at present employed in fine 
casting, and is well known to practical men, and those ac^ 
quainted with this branch of the arts. But for casting the 
finer work, such as wood engravings, the Patentee prefers 
the method that is now generally made use of in the 
process of stereotyping or casting from moulds, taking in 
plaster of Paris firom original wood engravings; and he 
likewise makes use of the same composition and metal 
whidi is used for that purpose* 

Anothor method of making casts, is by plaoing the mould 
m any convenient box or form which is adapted for th^ 
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plirpoae^ and pouring suitable metal into the mouldy pattern^ 
or design; and the back of the plate is to be turned even 
in a lathe^ and fixed upon a blodc of wood in the same 
manner as stereotype plates are mounted^ that are takai 
fiom wood engravings or letter press. 

The Patentee says^ in conclusion^ that when the plates 
or relie£i are to be applied to cylinders, the metal or sub^ 
stance on which the mould is formed should have a dr<^ 
cular or curved form, corresponding with the drcum* 
ference of the cylinder, on which the plate, or metal, or 
relief is intended to be fixed; or the plate may be cast 
level, and the circular form required may be given by pres* 
sure. — llnroUed in the Inrolment Office, December^ 1837*] 



To Keith Nobman Thomson, qf HoUand^etreeL Black" 

friars, in the county qf Surrey, eork-maniifacturer, for 

his invention qf certain improvements in machinery for 

cutting or making corks or bungs. — [Sealed 23d August^ 

1834.] 

This invention is described by the Patentee as an improve- 
ment upon a patent granted to Sarah Thomson, in the year 
1819, for improvements in machinery for cutting corks and 
bungs. 

The Patentee of the present invention does not pro^ 
pose to make any material alteration in the construction of 
the machine patented in 1819, but confines his claim to 
what he calls the gauging apparatus : but in order that 
this may be clearly understood, it will be necessary to de^ 
iKribe some of the old parts of the machine, in order that 
our readers may more easily comprehend the intentions of 
Ihe Patentee. 

The madbme whidi he has described consists xii li 
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rotary cutter made of a thin disc or steely revolving in 
bearings made in the framework^ and the cork properly 
cut out into oblong pieces^ as when corks are intended to 
be made by hand^ is mounted in a revolving firame^ called 
by the Patentee a kreel. As the kreel slowly revolves on 
its centre^ by means of an endless screw gearing into a 
wheel mounted on its shafts the cork is brought into con- 
tact with the rotary cutter^ which slices oiT the edges^ and 
forms a properly manufactured cork. 

It must now be understood^ that this frame or kreel 
which holds the corks is mounted upon a perpendicular 
axle^ and that the blocks of cork to be cut are suspended 
between two clamps^ with pins formed in them to hold the 
cork tight. 

The clamps or holders are attached to the ends of spin- 
dles mounted in the revolving frame or kreel ; and on the 
lower end of the under clamp or holder is mounted a small 
pinion^ taking into gear with a small-toothed wheels mounted 
on another axle^ and actuated by an endless screw which is 
fixed on the main shaft of the machine. 

Now, it must be evident that if the block of cork is not 
suspended exactly between the centres of the upper and 
lower clamps, that whe^ai the cork is brought forward to be 
acted upon by the rotary cutter, a larger quantity will be 
sliced off one side of the cork than the other; and conse- 
quently, a considerable loss will be sustained by the manu- 
facturer. 

The object of the Patentee is to prevent this 
loss, without the necessity of being over careful, and 
thereby losing much time in the adjustment of the block 
of cork between the clamps previous to subjecting it to 
the action of the rotary cutter. This is done by fixing 
two pieces of metal at right angles to each other, near the 
clamps or holders, and in the exact situation where the 
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cork is Intended to come; so that when it is necessary to 
supply a new piece of cork, the workman has only to place 
the square block in the angle formed by these two pieces 
of metal, and screw the clamps down upon it. — [InroUed 
in the Inrolment Office, February, 1835.] 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continued from p. 115.) 

April 10, 1838. 

Joshua Fibld, V.P., in the chair. 

On the Application of Bickford's Fuzes to Blasting under Water. 

By C. W. Pasley, Col. R. E., Hon. M. Inst. C. E. 

The iroproveinent in blasting under water which forms the 
subject of the above paper was first adopted at the Royal En- 
gineer Establishment at Chatham , under the direction of the 
author, in the autumn of 1834. 

Great advantage in blasting under water is derived from the 
use of Bickford's fuzes applied to tin powder cases ] also from 
the new system of tamping by means of small stones^ and of 
fixing ring-bolts in stones or rocks^ introduced by Mr. Howe. 
But the ordinary Bickford fuze^ though superior to every other in 
shoal water, cannot be altogether depended on in depths of from 
five to ten fathoms. The general practice has hitherto been to 
ignite the powder contained in a tin canister, by dropping a piece 
of red-hot iron down a tin tube reachin]^ to the surface. The tin 
tubes being liable to failures, Colonel Pasley has used, flexible 
leaden pipes, and a piece of port-fire instead of red-hot iron for 
vertical explosions. Several other means of firing — ^as small 
rockets, a quick-match, and small linen hoses— -were tried, but 
without any great success. 

A small fine powder hose, about one-eighth of an inch in 
diameter, secured so as to burn gradually instead of rushing for- 
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ward and exploding^ was found to snceeed very well, but is 
neither so simple nor so eheap as the Bickford fazes. These 
faaes consist of so minnte a thread of fine powder^ that they 
bnm rather than explode, and are in no danger of bnrsting the 
case^ which is made of twisted hemp, coated with pitch, and so 
performs the double duty both of the hose and the metallic tube. 
The fuzes having been ignited^ are thrown on the water, and 
generate a small column of elastic gas as they burn. Colonel 
Pasley then details several instances of the successful application 
of these fazes, and proceeds to describe the general arrange- 
ments which were adopted by him, the fitting up of the tin cases^ 
the mode of firings the best borers for blasting under water, and 
a form of plug-bolt peculiarly adapted for mooring and warping 
np rapids. 

The foae is inserted through the cork of the tin case, upon 
which is placed an iron cone, having a small groove at the side 
of the base to admit the fuze^ and the bole filled up to the top 
with small pieces of hard stone of about three quarters of an 
inch in diameter, as tamping. The plog-bolt, which is 3 feet 
long, and 1^ of an inch in diameter, having about four inches of 
the bottom end spread out into a cone or base, has about three 
inches inserted into a hole cut a little oblique towards the cur- 
rent, and fixed in the same manner by pieces of stone. 

The Bickford fuzes, as ordinarily made, were found several 
times to fail in ten fathom water, and some larger ones bnrst the 
envelope, so that Colonel Pasley is of opinion that, in deep water, 
some other means should be resorted to. Also, when a large 
quantity of powder is to be fired, the time which the fuze is 
burning, — namely, abovt half an hour in eight fathom water-** 
keeps the experimenter In a great state of uncertainty as to when 
the fuze has ceased to burn, the small air-bubbles sent np to the 
surface being generally imperceptible, except at a very small dis- 
^nce, \n these cases, the small hose and leaden pipe are pve^ 
ferable. 

The various kinds of tamfHUg employed having been dls- 
cnssedy Mr, Macneill stated that be considered the tamping with 
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sand to consume more powder, but to effect a great eaving ia 
time; it was also attended with less danger. He had found con- 
siderable advantage result from mixing a small portion of roaeh 
lime with the powder. 

C(^ouel Pasley found, from his experiments, that tamping with 
small stones produced the same effect as a double charge of 
powdert when the tamping was sand. He had also tried eqnm 
portions of powder and sawdust, and the effect of a given quan« 
tity of powder in throwing a shell was somewhat increased by 
the presence of the sawdust — not, however, to such an extent as 
to induce them to trouble themselves with this additional artivle* 
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April 24, 1838. 
JosuuA FiBLD, V. P., in the chair. 

On Firing Blasts under Water by Galvanism. By John Bethell^ 

Assoc. Inst. C. £. 

Mr« Betheirs attention was directed to this subject in 1834> 
when engaged in experiments with his new diving-dresses. It is 
frequently necessary to blow off the upper decks of a wreck, so as 
to get at the cargo ; but great difficulty has arisen in igniting the 
powder. A fuze of cotton, steeped in spirits of wine and gun- 
powder, and enclosed io a caoutchouc tube, was at first used ; 
this, however, being uncertain and expensive, the idea occurred 
of trying galvanism. 

It is well known that when two ends of copper wires leading 
from the poles of the battery are connected by a piece of plati« 
numi or iron wire, the latter becomes red-hot. To apply this 
method, the top of the tin canister, which contains the cbargei 
is fitted with two copper wires* about six inches long, passing 
through a piece of cork, and connected at their lower ends by i^ 
piece of platinum, or iron wire. The canister being charged, tha 
platinum, or iron wire, is pushed down into the middle of the 
charge* and the top of the canister cemented on with putty. The 
wires are well coated with a non-conducting medium, as a mix<« 
ture of resiui wax, and tallow^ or caoutchouc, excepting at their 
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lower end, where they are connected by the platinum, and at the 
upper, where they are to be connected with the two long copper 
wires* which proceed to the battery. These connecting wires, co- 
vered with cotton thread, are coated with the caoutchouc varnish, 
and then tied together so as to form one rope ; the diver having 
connected tlie wires of this rope with the wires of the canister, 
^d uncoiled a sufficient length of rope, descends and deposits 
the canister in the wreck, .or hole, prepared for the blast, and re- 
turns to the surface. The other ends of the wire are then dipped 
in the mercury cups of the galvanic battery, and the platinum 
wire becoming instantly red-hot, the charge is exploded. There 
is not more than about six inches of the wire rope lost at each dis- 
charge. 

The security, certainty, and convenience, of this plan are evi- 
dent. In quarries, any number of charges could be (ired at the 
same instant, or in rapid succession ; and this method possesses 
incalculable advantages over every other for the military engineer, 
since any number of mines could be exploded at the precise mo- 
ment that is desired. 



On the Limestone, the Lime Cement, and method of Blasting, 
in the neighbourhood of Plymouth. By W. Stuart, M. Inst. 
C.E. 

Plymouth abounds in limestone, which may be raised in solid 
masses of from three to ten tons ; it is used most extensively for 
building and for lime manure. About 13 cubic feet weigh a ton ; 
the limestone is of a light blue or grey colour, in general free from 
metallic veins, but with some indications of manganese and iron- 
stone, round pieces of the latter being found in clay beds, inter- 
mixed with the rock, and a vein of ironstone four inches thick at 
the surface of the rock, and dipping towards the south, has been 
opened. 

The author then proceeds to describe the general method of 
making cement in that neighbourhood, and the method which he 
has employed with considerable advantage. 

The bit or. iron rod, called a jumper, is generally used. In 
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pitching a deep hole, a 2-inch bit is used for about four feet, and 
a 1-J-inch for the next four feet^ by one man ^ then two men are 
employed with If -inch to the depth of 14 feet^ and l|-inch to 
the depth of 21 feet. A constant supply of water is required 
during boring the hole. The hole being well dried^ about one« 
third is filled with powder, say 15 lbs. ; a needle is introduced as 
far as possible without driving it ; the hole is * tamped with dry 
clay to the top^ aud then covered with a little wet clay, to pre- 
vent any of the loose particles falling in when the needle is with- 
drawn. A reed filled with powder, aud split at the top, to pre- 
vent its falling to the bottom of the hole, is inserted, and a stone 
laid upon it ; the powder being ignited by a piece of touch-paper 
and a train, the reed Hies to the bottom of the hole, and ignites 
the main load. The rock is generally cracked and loosened to a 
considerable extent, if not thrown ; in that case, the needle is 
driven through the tamping, and such a fresh charge is run 
through thnee die-hole as may be requisite. From six to eight 
tons of rock are generally blasted with one cwt. of gunpowder* 
The paper is ccompanied with drawings of the jumpers, the 
tamping bar, the needle, and the discharging reed. 



Account of the Pont-Y-To-Prydd, over the Taaf, Glamorgan- 
shire. By Thomas M. Smith. 

In 1746, William Edwards undertook to build a bridge over 
the Tadf ; the first, which consisted of three arches, was carried 
away by a flood ; the second, of the same dimensions as the pre- 
sent, fell from the too great load on the haunches. Before com- 
meticing the work again, Edwards is said to have consulted 
Smeaton, and either from the advice of that distinguished man, 
or from his own experience, he left in each of the haunches three 
cylindrical openings, from face to face, and it is said that the in- 
termediate spaces are filled up with charcoal. The bridge 
was finished in 1750. The arch measures 140 feet betwixt the 
abutments, and has a curved line of 35 feet. The width of the 
soffit is 15 feet 10 inches at the springing, and 14 feet 5 inches 
at the crown ; the width of the roadway at the crown being 1 1 
feet. * ■■ ■ 
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Oa some Operationt ia Blasting in the Jumoaj and at Delhi* 
By George TremeDheere^ Lieut. Beogal Engineers^ Assoc. last* 
C. £• 

In this paper* the author gives an account of the charges of 
powder, andthe mode of tamping in blastings under his direction^ 
during the years 1828 and 1829> for improving the navigation of 
the Jumna, and from the years 1831 to 1835, at the fortification 
of Delhi. The jumpers were 6 feet long* and 2^ inches in dia*» 
meter ; the blasts 5 feet deep, and at a distance of 4 feet from 
each other* The rate of boring varied from 2\ to 5 feet per day's 
work for two men. A double-headed jumper was used, to render 
the hole completely circular for the reception of the canister, 
about 2\ feet in lengthy and 2 inches in diameteri and filled two* 
thirds with powder and the rest with sand. The small tube 
reaching to the surface of the water contaitied quick-match, with 
a piece of elow-match at the extremity. The canister^ well 
greased, was placed in the hole without any additional tamping^ 
The method of removing the masses and the tools employed are 
described and explained by drawings. 

At Delhi, the blasting was in dry rock, and economy of gun** 
powder being of more importance than economy of time, tamping, 
was resorted t04 For this a stiff red clay, slightly moistened, was 
employed, and the tamping bar was of wood, and the priming 
wire of copper. Any dampness which might exist in the bore 
was obviated by a tube of coarse paper, greased on the outside. 
Fine mealed powder was used as priming, and a piece of port- 
fire for ignition. If the firing did not succeed, a fresh priming 
hole was bored in the tamping, or the mine abandoned. In large 
irregular masses of rock, the depth oi the bore, or the intervals 
between the blasts, will generally represent the line of least re- 
sistance, and the following results were obtained in the rock at 
Delhi, which is hard quartz. 

The line of least resistance not exceeding one foot, a charge of 
2 oz. is sufficient ; the line not exceeding 4 feet, and the rock not 
being highly crystalline, 3 oz. per foot will be sufficient. 

The charges will vary with the tenacity of the rock, but the 
following may be a general guide : — the line of least resistance 
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being \, 2, 3> 4, 6, 6 feet, the charge will be 4, 8, 14^ 20, 26, 86 
ounces. 

The aothor is of opinion, that notwithstanding the increased 
expenditure of gunpowder when sand is used as a substitute for^ 
tamping, the saving of time and labour is such as may, under 
some circumstances, eounterbalance that disadvantage. This is 
stated to have occurred on the Jnmna^ where> owing to tiie rise 
of the river during the periodical rains^ it was required to execute 
the greatest possible quantity of work with large bodies of men 
in a given time. 



SCIENTIFIC ADJUDICATION. 



Extension of Patent for Bodmer^s Cottfm^^pmninff Maeki' 

nery, under Lord Brougham's Act, Clause IV., be/ore the 

Judicial Committee of the Privy Council : present. Lords 

Brougham, Erskine, Longdate, Baron Parke, Dr. Lush- 

ington, and Sir U. Jenner. — Nov. 29, 1838. 

Wb stop the press to give a brief notice of this case, the subject 
being one of considerable interest in the cotton manuftictories, 
and of no small importance to patentees in general* 

The patentee made his application in May last, for a prolonga- 
tion of his patents in England, Scotland* and Ireland, notice of 
which was duly advertised, according to law. Caveats were in 
July entered against the prolongation of the patsnts, in the names 
of Nicholson and of Smith ; and when the subject came before 
the Privy Council, 17th August, it was found that if sufficient 
time (one month, according to the rule) was granted to the op- 
posing narty, to prepare their evidence and models, the Council 
would then have closed its sittings for the session. The subject 
was thereupon merely opened and adjourned until 29th Nov. 

On again opening the case, this day, (29th Nov.) it appeared 
that both the opposing parties had withdrawn their i^ppoaition ; 
but the terms of the patents having, in the mean time, expired 
in October, the Council considered Uiat they, or the Crown, had 
no power to grant new letters patent for matters which are bow 
open to public use. 

Considerable discussion took place as to the proper construc- 
tion to be put upon the words of the Act — '^ Provided that no 
such CKteflsion shall be granted, if the application by petition 
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sball not be made and prosecuted with effect^ before the expira- 
tion of the term originally granted in such letters patent." 
Lnid Brongham held that thongh the expression was rather am- 
bigaous, yet it clearly implied that something must have been 
efiocted, some conclasion arrived at by the Council before the 
expiration of the patent ; but as no conclusion had been arrived 
at, nothing effected, therefore the law did not empower the 
Conncil to proceed with the matter further. 

. His Lordship said that the Committee greatly regretted the 
situation in which the applicant stood, that it was quite clear a 
malicious and groundless'opposition (as in the present case, for it 
had been withdrawn) might effect, by such indirect means, 
that which it could not accomplish by open, fair argument ; and 
(he spoke with great Ivarmth) much censure he considered 
was merited for such conduct, from which it was beyond 
the power of that Court to relieve the applicant. — His Lord- 
ship, howeyer, threw out the suggestion, that the Parliament had 
still the same power of prolonging the patent ; and we under- 
stand that upon this suggestion it is intended to act on the 
opening of the next session. 



Utist of ilatcntia; 

Granted in Scotland between 22d Oetobet and 22d November, 1838. 

To Edwin Bottomley, of Aldermanbury, Yorkshire, clothier, for 
a cei tain improvement or improvements applicable to power 
and hand looms.*— 29th October. 

— Lawrence Hey worth, of Yew Tree, near Liverpool, merchant, 
for a new method of applying steam power directly to the 
periphery of the movement wheel, for purposes of locomotion 
both on land and water, and for propelling machinery. — 29th 
October. 

— Thomas Evans, of the Dowlas Iron-works, Glamorganshire, 
agent, for an improved rail for railway purposes, together with 
the mode of manufacturing and fastening down the same.— 
31st October. 

'-> Pierre Armand, Le Comte de Fontainemoreau, of Charles- 
street. City-road, London, for certain improvements in wool- 
combing, being a communication from a foreigner residing 
abroad. — 2nd November. 

— James Milne, of Edinburgh, brass-founder, for an improve- 
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ment or improvements in apparatus employed in transmitting 
gas, for the purpose of light and heat. — 6th November. 
To John Henfcey. of Weymouth^terrace, London^ engineer^ for 
certain improvements in the manufacture of hinges or joints, 
and in the machltiery employed therein. — 6th November. 

— Charles Flude^ of Liverpool, chemist, for improvements in 
applying heat for smelting, or otherwise working ores, metaly, 

• and earths, and for heating steam boilers, and for general ma- 
nufacturing, or other useful purposes where heat is required, 
and also for an improved mode of supplying hot water to 
steam boilers, tho said improvements having economy for their 
object.— 6th November. 

— Christopher Nickels, of York-road, Lambeth, manufacturer, 
for improvements in machinery for covering fibres, applicable 
in the mannfactore of braid and other fabrics«*-r7th November. 

— Thomas French Berney, of Martin Flail, in the county of 
Norfolk^ for certain improvements in cartridges.—- 8th Nov. 

— Michael Wheelwright Ivison, silk-spinner, 19, Gilmore-p]acct> 
Edinburgh, for an improved method for preparing and spinning 
silk, waste, wooI> flax, and other 5brons substances, and for dis- 
charging the gum from silks raw and manufactured.— 9th Nov* 

— Moses Poole, of Lincoln's Inn, a communication from a 
foreigner residing abroad, for improvements in apparatus or 
machinery for obtaining rotary motion. — 14th November. 

— Thomas Mellodcw, of Wallshaw Cottage, Oldham, mechanic, 
for certain improvements in looms for weaving various kinds of 
cloth. — 14th November. 

— Christopher Binks, of Newington, Edinburghshire, chemist, 
for certain improvements on the process or processes for ob- 
taining or manufacturing certain substances or compounds, 
applicable in bleecbing» and for rendering useful certain pro* 
ducts which result therefrom; also improvements in the 
apparatus . employed therein, and in bleaching, and for the 
application thereto of a certain agent, not hitherto so employedt 
which improvements are also in whole or in part applicable 
to other uses^— 15th November. 
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SEALED IN ENGLAND. 

1838. 



To Paul Chappe, of Manchester, spinner and manufac- 
turer, for his invention of certain improvements in the 
means of consuming smoke, and thereby economising fuel 
and heat in steam engine and other furnaces or fire-places. 
— Sealed 31st October— 6 ipionths for inrolment. 

To Luke Hebert, of No. 12, Staples-inn, in the city of 
London, civil engineer and mechanical draftsman, for cer- 
tain apparatus and processes for storing, cleansing^ and pre- 
serving graiii.-^Sealed Sd November — 6 months for inrol- 
ment. 

To Abraham Bury, Esq., of Manchester, for his inven- 
tion of certain improvements in the mode of printing, 
colouring, or dyeing cotton or other fabrics^ and in the mode 
of producing certain acid or acids applicable to these or 
other purposes. — Sealed 3d November — 6 months for 
inrolment. 

To Jacob Fitton Slade, of Carburton-street, in the county 
of Middlesex, gentleman, for his invention of certain im- 
provements in pumps for liquids or aeriform fluids. — Sealed 
3d November — 6 months for inrolment. 

To Joseph Fraser, of Halifax, in the county of York, 
railwfty contractor, for his invention of certain improve- 
ments in the apparatus or machinery to be employed 
on centerings or supporters in the construction of bridges 
and arches, and in tunnels or other mining operations. — 
Seated 3d November-^ months for inrolment. 

To Horace Cory, of Narrow-street, LimehouKe, bachelor 
of medicine, for his invention of improvements in the 
manufacture of white lead. — Seided 3d November. — 
6 months fof inrohnejj^t* 
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Te CharleB Callis Baron Wesienij of Rivenhall^ in the 
county of Esaexj for his inv^tion of an improven^ent in 
drills to^ the purpose of drilling coruj grainj sepds^ pulse^ 
and manure. — Sealed 3d Noyemher — 6 months for inrol* 
raeaU 

To William Morgan^ of New-crossj in the county of 
Surrey^ gentleman^ for his invention of improvements in 
the generation of stei^. — Sealed 3d November — 6 months 
for inrolment. 

To Adolphus Henri Emeste Ragon^ of Great Portland-* 
streety in the county of Middlesex^ professor of Uterature^ 
for improvements in the manufacture of glassj and in the 
production of other vitrified matters appUcable to architec- 
tural purposes. — Sealed 3d November-^ 6 months for 
ihrolment* 

To Edward Cooper^ of Hccadillyi in the county of Mid- 
dlescKy stationer^ for improvements in the manufacture of 
paper, being a communicfttion from a foreigner residing 
abroad. — Sealed 3d November — 6 months for inrolment. 

To Charles Flude^ of Liverpool^ chemist, for his inven- 
tion of improvements in applying heat for generating steam, 
and for general manufacturing and other useful purposes 
where heat is required ; and also for an improved mode of 
supplying steam boilers with hot water, the said improve- 
ments having for their object the economy of steam*— 
Sealed 3d November — 6 months for inrolme&t. 

To Jerome Deville, of Crutched-fidars, in the city of 
London^ coach builder^ for his invention of in^provementi^ 
in railroads and in carriages used thereim^ — Sealed 3d No-: 
yember— ?6 months for inrolment. 

To James Berington^ of Charles-place, Shoreditchj vete* 
rinaiy surgeon of cavalry^ for his invention of improvem^ts 
in knapsacks. — Sealed 3d Npvember— 6 months for infol- 
ment* 

To William Hemy Jame^ late of Birmingjvupj but now 
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of Lambeth^ in the county of Surrey, civil engineer, for his 
invention of improvements in apparatus for heating, gene- 
rating, and cooling fluids, and in engines to be actuated by 
such fluids, parts of which improvements are applicable to 
the raising and forcing fluids. —Sealed 6th November — 
6 months for inrolment. 

To Robert Beart, of Godmanchester, in the county of 
Huntingdon, miller, for his invention of improvements in 
apparatus for filtering Uqiuds. — Sealed 6th November-^ 
6 months for inrolment. 

To Luke Hebert, of Bristol*road, Birmingham, in the 
county of Warwick, civil engmeer, for a new or improved 
process or processes for embalming the dead, and for pre-> 
serving corpses for anatomical purposes, being a communi- 
cation from a foreigner residing abroad. — Sealed 6th No- 
vember— 6 months for inrolment. 

To Moses Poole, of Lincoln^s-inn, gentleman, for im- 
provements in apparatus or machinery for obtaining rota- 
tory motion,being a communicationfrom a foreigner residing 
abroad. — Sealed 8th November — 6 months for inrolment. 

To John Juches, of Shropshire, gentleman, for his inven- 
tion of improvements in steam-engine boilers, and in 
apparatus for feeding furnaces and fire-places, and fen* the 
more efiectual combustion of the smoke and gasses arising 
therefrom.— Sealed 8th November — 6 montffs for inrolment. 

To Bryan J^ Anson, Bromwich, of Clifton-on-Teme, in 
the county of Worcester, gentleman, for his invention of 
improvements in machinery to be worked by the applica- 
tion of the expansive force of air, or other elastic fluids, to 
obtain motive power. — Sealed 8th November — 6 months 
for inrolment. 

To John Small^ of Old Jewiy, in the city of London, 
merchant, for improvements in filtering liquids, being a 
communication from a foreigner residing abroad.— Sealed 
8th NoYember— ^ months for inrolment. 
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To Henry Huntley Mohun^x)f theRegenfs-perk^ MJt)., 
for his invention of improvements in the composition and 
manufacture of fuel^ and in furnaces for the consumptiofn 
of such and other kinds of fuel. — Sealed 8th November--* 
6 months for inrolment. 

To Tliomas Mayos Woodyatt, of Cooldy, in the county 
of W<n*cester, screw manu&cturer^ and Samuel Harrison^ 
of Birmingham^ for their invention of improvements in the 
manufacture of wood screws. — Sealed 8th November—* 
2 months for inrolment. 

To John Browne^ of Castle-street, Oxford-street, Esq., 
for his invention of improvements in paving roads and 
streets. — Sealed 8th November — 6 months for inrohn^iL 

To Felix Macartan, of St. Martinis-lane, in the county 
of Middlesex, gentleman, for his invention of improve- 
ments in treating the waste matters residting &om the 
washing of wool and woollen fabrics. — Sealed 8th Novem- 
ber — 6 months for inrolment. 

To William Watson, jun., of Leeds, manufacturing che- 
mist, for certain improvements in the manu&ctnre of 
materials used in the dyeing of blue and other colours. — 
Sealed 8th November — 6 months for inrolment. 

To John Winrow, of Gunthorpe, in the county of Not- 
tingham, mechanic, for his invention of certain improved 
means of, and apparatus for, destroying weeds and insects 
on land. — Sealed 8th November — 6 months for inrolment. 

To James Drew, of Manchester, civil engineer, for his 
mvention of certain improvements in the means of ccm- 
suming smoke and economising fiiel in steam- engine or 
other furnaces or fire-places. — Sealed 8th Novembor^-* 
6 months for inrolment. 

To Hugh Ford Bacon, of Fen Drayton, derk, for his 
invention of an improvement or improvements ' in the 
construction of the glass holders and glass chimneys of gas 
burners. — Sealed 10th November — 6 months for inrohnent. 
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. Td Jq^ Holmesi c^ Stf JohnVterracey Worcester^ en- 
gmeer^ for hia inyeutioa of improvements ia forming ' 
moulds tat duitbig in meta]^ studsj buttons, nailsj tacksj 
9mi. n Yfuriety of oilier turti^ei^'^Sealed 13th NoyemW-^ 
6 months for inrolment. 

To Geoige Smithy trfthe Navy Club-hous^, Bond-street^ 
^ captain in the RoTal Navy^ for his invention of oertajn 
improvements in vessels to be prOp^Ued by Btexm or other 
pover^ and in the construction and arrangement of the 
machinery for propelling. ^Sealed ISth November— 
@ months fbr inrobbent* 

To Anne Bird Byerly^ of 147^ Strand^ widow^ and Jameii 
Collier^ of the same place^ civil engineer^ for their inven- 
tion of certain improvements in obtaining motive power. — 
Sealed 13th November — 6 months for Inrohnent* 

To Sally Thompson^ of North^place^ Gray^s Inn-roa4^ 
fbr her invention of certain additions to locks or fasten- 
ings for doors of buildings and of cabinets^ and for drawers i 
chest^^ and other repeptadea^ for the purpose of affording 
greater securify against intrusion by means of keys im- 
properly obtainedt^-^Sealed 13th November —6 .months for 
inrolment. 

To Edward SaniueU^ of Liverpool, merchant, for his in- 
vention of improvements in the manufacture of soda.-^ 
Sealed 13th November — 6 months for inrolment. 

To Joseph Eden Macdowall, of 25 7> High-street, in 
the borough of Southwark, watch-maker, for his inven- 
ticm of an improvement in the manufacture of esc^e^ 
ments fbr chronometer s> docks, and watches^ — Sealed 
15 th November--6 months for inrolment; 

To Thomas TrenchBemey, of Morton-hall, NorfiiIk,Esq., 
tar his invention of certain improvements in cartridges.—- 
Sealed 15th November-— 6 itionths fbr inrolment. 

To WSIiam Thorp and Thomas Meakin^ of Manchester, 
silk- manufacturers, for certain improvements in looms £» 
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weaving, and alsd a new description of ftibric to be pro- 
duced or woven therein.— Sealed 20th Novembei*^— 
6 months for inrohnent. 

To William Watson, jun., of Leeds, manufacturing che- 
riiist, for certain improvements in the inanufecture of liquid 
ammonia, by which the same may be made applicable to 
the purposes of dyeing, scouring, and other manufacttiring 
processes* — Sealed 20th November — 6 months for inrol- 
ment. 

To Harrison Grey Dyar, of Mortimer-street, Caven- 
dish-square, gentleman, for his invention of improyements 
in the manufacturing zinc. — Sealed 20th Novemfcer — 
6 months for inrolment. 

To John Wilson, of Liverpool, lecturer on chemistfy, 
for his invention of certain improvements in the process 
of manufacturing alkali from common salt. — Sealed 22d 
November — 6 months for inrolment. 

To Fauquet Delarue, jun., late of Deville, near Rouen, 
in the kingdom of France, but now of Manchester, calico- 
printer, for his invention of certain improvements in the 
process of printing, or otherwise applying and fixing the 
colouring matter of madder upon cotton^ silk, linen^ and 
other fabrics, without dyeing, and producing by these 
means permanent coloiu*s. — Sealed 22d November— 
6 months for inrolment. 

To John George Bodmer, of Manchester, engineer, for 
his invention of certain improvements in machinery, tools, 
or apparatus for cutting, planing, turning, drilling, and 
rolling metals and other siibsiances. — Sealed 22d Novem- 
ber— *6 months for inrolment. 

To Abraham Cohen, of Islington, Esq., for his inven- 
tion of certain improvements in the constinction of rail- 
ttray carriages, and in the nlodes of coililecting and re-^ 
tsrding railway trains.— Sealed 26tli Novesdber-^ months 
for inrolinent. 
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) rises 3b. 22m. A. 

}) ptasses mer. morn. 

.) seta 8h. 4ai. M. 

EncVe's Comet R. A. 16hi 

5m. dec. 4. 53. S. 
:II>ittO passes mer. 23b. 21m. 
34 Ecliptic oppo. or O full moon. 
Clock after theaun, 9m, I2s. 
. ..}> rises 7h* 50m. A. 

}) passes mer. 3b. 16m. M. 
}) sets lib. 42m. M. 
Encke's Comet R. A. 16b. Im. 

<Jec»9. Sl.S. 
Ditto passes mer. 
17 $ greatest bel. Ut. S. 
20 % 's first satt. will im. 
56 ^ in a or last quarter. 
1^ i in conj. wi(h the }) diflf. of 

dec. 1.10. N. 
19 i? in D witb Hie sad. 

Clock after tbe sun, 7m. Is. 
y rises Oh. 44m. M. 
D passes mer. 6b. 54m. M . 
}) sets Ob. 48m. A. 
Kncke*s Comet R.A.16b.0m. 
' dec. 14.32. S. 
Ditto passes mer. 22b. 41m. 
Q }) in Apogee. 
59 2^*s tbird satt. will em. 
14 % in conj. wilb tbc }) difT. of 

dec. 2. 44. N. 
19 $ in tbe descending node. 
13 %\ first satt. will im. 
45 1} Jn coQJ. witb tbe }> difiT. of 
, dec, 6. 23. N. 
Clo^k after tbe sun, 4m. 403. 
> rises 6fa. 5lfn. M. 
}) passes mer; lOfa. 32m. M. 
D sets 2b. ^m. A. 
Encke*s Comet R. A. 16b. 8m. 
C ■ decJ 18. 59. S. 

I>itto passes mer. 22b. 30m. 
. Mercury K. A. 18b. 58m. dec. 
^. .24. 46. S. . 

Venns R. A. 17b. 2tm, dac 

23. 2*. 8. ' 
Mars R. A. lib. 25m. dec. 

6. 25. N. 
Vesta. R. A. 6b. 47m. dec. 

21.11. N. 
Juno R. A. 19b. 17m. deo« 

14. 8 S. ' 
Pallas R.'Ar ISb. 27m, dee. 
,. 8. 52. S. 

Cer^s R, A. 12b. 53m. dee* 5. 
19. N. 



n. U. M. 

15 Jujiiter R. A. 12b. 57m. dee. 

4.49.8. 
r- Saturn R. A. 16b. 9jn. dec. 
19.13. S. 

— Georg. B. A. 22b. 43m.. dec. 

8, 58. S. 

— ' ' Mercory passes mer. Ih. 23m. 
•<— Venus passes mer. 23h. 5^m. 

— Mars passes mer. 17 b. 48m. 

— . Jupiter passes mer. 19h. 20m. 

— Saturn passes mer. 22b. 3lm. 

16 12 ? in conj. witb tbe J dlff.of 

dec. 4. 46. N. ' 
47 23 Ecliptic c<}nj. or0 ne«r moon. 

9 4 $ greatest elong. 20. 10. E. 
/ 18 6 2f.-'s third satt. will em.' > 
20 56-2^ 's tbird satt. will im. . 
18 2 15 ^ in sup. conj. with th^ sun. 

3 6 5 i*^ conj. with tbe D . diff.of 

dec. 3. 16. N. 
20' Ch>ck after the sun, 2m. 12s. 

— }) rises lib. 3m. M.. 

.« }) (fasses mer. 3h. I3ni. A. 

— }) sets 7b. 33m. A. 
Enoke's Comet R. A. 16b. 26m. 

dec. 22. 46. S. 
Ditto passes mer. 22b. 29in. 

10 19 Ceres in conj. with % diff. of 

dec. 10. 0. N. 
41 17 34 enters Caprlcortius. Win- 
ter commences. 
23 9 ^ff in conj. witb the }) dSff. of 
dec.- 1.'6. N. 

23 14 35 %*s first satt. will im. 

24 3 7 i in a or first quarter. 
15 1 2^ *s first salt, will im. 
20 5 stationary. 

25 Clock before tbe suQ,0tn.t8s. 

— D rises Ob. 13m. A. 

— }) passes mar. 7h. 16m. A. 

— D sets lb. 1.5m. M. 
Eneke's Comet R. A. 16b. 52m. 

dec. 25. 38. S. . . 
Ditto passes mer. 22h. d6m. 

4 6 ^ in the ascending nod^. ^ 
12 }) in Perigee. 

27 $ greatest bel. lat. N. 

29 1 38 Vesta in oppo. to tbe 0, 

' intent, of light 0^656. 
18 13 $ in Perihelion. 

30 16 28 2^'s first satt. will im. 

31 35 Ecliptic oppo. or O ^^ moon. 

11 12 in Perigee. 

'Eneke's CometR.. A. 17h. 26m. 

dec. 27. 45. S. 
Ditto passes met. 22h. 47m. 
17 3i 11 's second satt.-will im. . 

J. LEWTHWAITE, Rotherhithe. 
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To HiPPOLYTB Francois Marquis de Boupfet 
MoNTAUBAN, of Sloane-street, Chehea, in the county 
of Middlesex^ colonel of cavalry y and John Carvalho 
DB Medeiros^ of Old London-street y in the city of 
London^ merchant ^ for an invention of certain improve^ 
ments in the means of produAng gas for illumination, 
and in apparatus connected with the consumption thereof 
being a communication from a certain foreigner residing 
flJroarf.— [Sealed 28th February, 1838.] 

The object of these improvements in manufiicturing or ob« 
^^^uiing gas for illumination is, to produce a greater quantity 
of gas fix)m a given quantity of coal or other material, than 
can be obtained by the ordinary means, apparatus, or process 
commonly used in such manufacture ; and consists in im- 
provements in the process or mode of obtaining gas from 
coal or other material, and in the apparatus used in the 
same ; that is to say, these improvements consist in col- 
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lecting the crude or nascent gas^ as it arises from the de- 
composition of the materials in the ordinary heated retorts^ 
into one or more receiving chambers^ .and passing it through 
a decomposing chamber or chambers heated by a separate 
iumace, or that used for heating the tetdrts, but at a much 
lower temperature than that of the i^torts ; the interior of 
such decomposer being supplied with caloric conductors 
hi thk mannet hereinafter described^ set forth^ and shown 
in the drawings. 

It is a weU-knowA fact that gaseous matter is a bad con- 
ductor of heat; and to remedy this defect, caloric con- 
ductors are placed within the decomposer to preserve an 
equal temperature, or nearly so, thi'oughout the chamber, 
in order that the crude gas passing through it, with the 
tar and ammonia in a state of vapour, may be decomposed; 
whereas, without the said caloric conductors, a great por- 
tion of the tar, naphtha, and ammoniacal gas passes off ua- 
decomposed. We will, therefore, now proceed to describe 
the drawings of this improved apparatus, and the manner 
or process of carrying the same into effect. 

Fig* 1, Plate IX., is a front view of a small gas-making 
apparatus, consisting of four retorts, which will serve to illus- 
trate our invention : fig. 2, is a longitudinal section, taken 
vertically through the same, showing the interior of the de- 
composing chamber ; and fig. 3, is a transverse section of 
the said chamber, showing the interior : a, a, a, a, are the 
retorts, set in brickwork b, b, and heated by the furnace c, 
and its flues n, in the usual manner, The gas, as it iB 
evolved from the coal or other material, passes off from ihe 
retorts by the pipes b, e. The receiver or collecting cham- 
ber Py i^, is formed of iron or other metal, and situated m 
any part of the apparatus, and should be placed as near 
the retorts and decomposer as convenient, fbr the purpose 
of preventing tar beisg condensed* The pipes ccmnectiiig 
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^e T^torto wit)i th^ receiver a^d decppiposer ^0 e^ck fur* 
&|^lie4 linth a ^lide valve e^ or other suitable means^ fq^ 
tbe purpose of insulatwg one retort frpm the other dutitlg 
the process of ohargipg and drawing the rptqrte. From the 
receiver or cc^ecting chaTpber f^ the ga^ pas3es by the 
inpe 09 into (he d^oQinpp&er p, aUo formed of iron, wd set 
in hriclnrork b> the d^compQser p wing through th^ wm^, 
nod i9 heated by Ihe samp ftunace a^ th^ rptorti^ ; but it 
may be spt in Qthi^ brickinrork, and heate4 by a Eteparate 
fire^ if thou^t desirable ; but this is not necessary^ as it 
dpes not require to be heated to so high a temperature as 
l^e rfftorts^ and, thei^re^ the waste heat escaping by the 
flues of the retorts wiU answer the purpose. The interior 
pf tiie decomposer a^ i9 supplied with the caloric con- 
ductors I, %, h which are plates of iron^ or other m^tal or 
substance, placed one above another, and supported upon 
^ach other by iron or other metal ribs or feet, as shown in 
the drawings. These caloric conductors extend nearly 
the whole lengtJi of the decomposer^ and touch its bottom 
and sides, as shown in the drawings, and presi^titig an 
extensive heated surface to the gaseous inflammable in^tt^ 
as it passes through the said decomposer, as before stated, 
increasing the volume of gas from a given quantity of 
coal. Hie gas passes from the decomposer through the 
pipe K, to the hydraulic main l, and from thenc^, by a 
pipe, to the usual purifying apparatus. 

We w31 now proceed to the several o&er transverse 
Bjecticmal figures of the decomposer, furnished with dijBferent 
shaped cakmc conductors than those exhibited in figs. 1, 
2, and 3, all of which are moveable, and may be easify and 
readily drawn out of the chamber, and others applied in 
tiieir places when necessary. 

' 1%. 4, sho|e$ the caloric conductors as plates, placed 
Vertiedljr, and kept apart by a rib or (stud ; fig. 5, the 
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same^ as formed of radial plates meeting at the centre ; fig. 
6, coiled plates^ kept apart by ribs or studs ; fig. 7j a series 
of iron tubes placed in the decomposer; figs. 8, and 9, 
corrugated or curved plates^ which touch each other, and 
form passages for the gas, without any ribs or studs to 
keep them apart. Fig. 10, shows the caloric conductors 
in the form of tubes and semicircular plates. All of these 
variations will present large heated decomposing surfaces 
to the gas, without offering any material opposition to its 
passage through the decomposer ; and, therefore, we do 
not intend to confine ourselves to any one particular form 
or shape of caloric conductors, as the same may be varied 
at pleasure, without departing fi*om these improv^nents. 

And we will now proceed to state that when oils, resins, 
tar, pitch, bitumens, schistus, or other such matters, are 
used for making the gas, we prefer the application of water 
or steam in the process ; but, when making gas from oils, 
resins, tar, pitch, or other bituminous matter in a liquid 
state, we mix the water with such material before placing 
it in the retort. This we effect by passing a given quantity 
of oil or other material into a barrel or other suitable vessel, 
together with the requisite quantity of water, and keep the 
same constantly agitated or stirred, in order to produce a 
proper admixture of the said materials during the time it is 
being passed into the retort. 

Fig. 11, is a sectional diagram of an apparatus, which 
will serve to explain this improvement : a, is the barrel or 
chamber in which the water and oil is placed ; 6, the rotary 
fan or beater, placed on an axis turning in proper bearings 
at the end of the chamber, and kept constantly revolving 
by means.of the winch handle c, or other means, while the 
materials are passing into the retort, which are allowed to 
percolate or drop from the vessel by the pipe dj into the 
funnel e, having a siphon fixed in it to prevent the 
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escape of the gas. During the said operation^ the inflam- 
mable materials (in a liquid state) de/scend^ and drop on to 
a plate in the retort^ which is to be supplied with the caloric 
conductors as hereinbefore set forth and described^ a sepa« 
rate decomposer or chamber not being required. — [InroUcd 
in the Rolls Chapel Office, August, 1838.] 

specification drawn by Messrs. Newton and Beiry. 

[Since the sealing of the above, the Patentees have amended 
the title of their patent, by entering a disclaimer of that part of 
the title which follows the word ^' illumination ;" so that the title, 
when so altered and amended, should stand thus, — certain im- 
provements in the means of producing gas for illumination.-* 
Ed. Lond. Jour.] 



To William Lewis^ 0/ Brimscomb, in the county of 
Gloucester, and John Ferrabee^ of Thrupp-mill, in the 
same parish, for certain improvements in machinery for 
dressing woollen and other cloths or fabrics requiring such 
a process. — [Sealed 5th March, 1838.] 

The improved machinery specified by the Patentees, is 
applicable to those processes in dressing woollen cloth, 
commonfy called raisings or rowing, or dressing, which 
consists in- passing the cloth over and in contact with a 
cylinder covered withteasles, wire cards, brushes, or a mix- 
ture of these substances, for the purpose of raising the nap 
or pile, and carrying it smooth in one direction from one 
end of the cloth to the other; and the said processes are 
performed by us in the following manner :— 

The cylinder b, figs. 1, and 3, Plate X., furnished with 
teasles or other suitable materials, is mounted in the frame 
A, A, and is connected by the horizontal shaft a, to the 
gearing driver, by a steam engine or other first mover. The 
doth k, is passed over the horizontal guide rollers N, and 
L,n, n, and m, and in contact with the outer sur&ce of b. 



190 lUcent Paieuti^ 

The two ends of tiie doUi ore then sewn togeliher m &• 
ujftual manner fi)r what is termed perpetual jroving or raising. 
A rapid rotary motion is then to he given to B, in the directipn 
of the arrow. The axis b, carries a toothed pinion o> figs* 
2, and 3^ which drives the wheel n, fixed on the diort hon- 
zontal revolving axis byias. common j^aripg. On the same 
axis by is fixed a I^vpl wheel Qy driving a similiMr wb(^^ 
^xed on the lower end of the oblique shaft q ^ and on the 
upper end of the shaft q^ is a bevel pinion h^ working into 
the bevel ij fixed on the horizontal axis of the delivering 
roller k, which turns with it^ and by these mea^s the cjotb 
K^ is brought from the lower end of the inclined scray Xy 
over the guide rollers before described^ and moved in t^e 
direction of the arrow 2. A ri^^r e^ fixed on the axis b, 
gives motion to an endless strap or belt q, which drives 
another rigger f^ fixed on the horizontal axis of the tension 
roller m, which draws the cloth from the lower guide rollers 
hy hy and delivers it in folds on the inclined scray ly where 
it slides gradually to the bottom^ passing continually in one 
direction against the acting surface of the cylinder b^ as 
)oqg as it is fouqd neq^ssary^ The velppity of u^ is son^^^r 
what greater than that of Ky for the purppse of keeping the 
clatik at a proper tension against the cylinder b $ but| i|i 
order to prevent too great a st^ain^ the strap q, is iMd^ 
dBcky so as to allow the ri^^r s^ to fsjip^ rather t)ian |4^^ 
^e strap with vf^ore than necessary ^rce. And^ t^ f^s|ar0 
its acting ponstantly with a su^cient force^ the strap iff 
tightened by a tensi^ puUey ip, wo^kipg on the a^ Cj 
which is fixed on the lever ^ parrying an adjustable wei|^(^ 
g, by which the attey^jdaiiLt eaa give the proper degree of 
tension^ as required^ for the di^erei^t ^ds .of cloth to be 
dressed. 

Instesd of tlu^ beyil wheels ^^ u, i, sod die obU^ue ebsA 
^ another riggj^^ si«ukir to «^ on the aaibe aw» lutid wo^ 
th^ eodtesa ^»p or belt n, as showii mm pteuiJy i^ 
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fi^; Sj liiiqr be used tHth advantage to drite k, hf mfeans of 
« rig^r F S> ftimilar to f. 

The machine^ as abov^ described^ h found to be conve- 
nient when the teasle or other iiubfttances are required to 
be frequentljr taken out, changed^ or replaced $ but when a 
brush is ttsed^ or wires^ instead of teasles^ it Mill be more 
advantageous to adopt the arrangement shbwn in fig. 4, 
where the direct effect is produced by the several move- 
ments explained by the same letters of reference as those 
mad<3i use of in figs. 1^ 2, 3. 

We dd not confine ourselves to the precisie manner 
shothi of delivering the cloth to the operating cylinder^ or 
of Conducting it through the mabhine; for the same eflbet 
may be produced in a variety of ways. But we claim as 
our invention^ the described method of dressing woollen 
or other cloths, by moving the dressing cylinder and the 
doth in the same direction continually, and of regularljr 
delivering the cloth to the cylinder, instead of allowing it 
to be dragged through or between tension bars or rollers, 
or from a roller having a brake attached to it in the 
common way ; by which method it is always liable tb irre- 
gukur and injurious strains, as well as irregular action on 
the face or pile;— [/nroKcrf in the Rolls Chapel Office, 
May, 1836.] 



To Henry Augustus Wells, of New York, formerly 
residing at the North and South American Cqff^ee-house, 
in the city of London, and now at 29, Henrietta-street, 
Brunswick-square, in the county of Middlesex, hat manu- 
facturer, for his invention of certain improvements in the 
manufactwre of hats* — [Sealed 30th June, 1837.] 

This invention consists of certain improvements in various 
of the processes of the hat manufacture^ firom the first pro- 



1 92 Recent Patents. 

cess of clearing the fur and other substances employed in 
making the hat bodies^ and used for napping^ to that pro- 
cess of the hat manufacturer which consists in covering 
the hat body with a nap ^previous to its being dyed or sent 
to the hatter to be shaped and made up for wear. 

Such improvements^ stated more in detail^ consist in new 
or improved methods. First, of clearing fur used in the 
making of hat bodies, and for napping. Second, of con- 
verting the same Air when to be used for the forma- 
tion of the substance or texjture for hat bodies into a 
fine web or fleece. Third, of applying steam in the 
formation of the latter into hat bodies. Fourth, of hard- 
ening or basoning. Fifth, of felting or planking. Sixth, 
of stiffening or proofing. Seventh, of covering hat bodies 
(commonly called rufiing or napping), and clearing the nap, 
all by means presently to be described ; and also further 
consist in the production of an improved substance or tex- 
ture for hat bodies, by means of the use or application of a 
much larger proportion of non-felting materials than have 
been used in making hat bodies heretofore, and whereby 
a pile or nap is so produced from such non-felting mate- 
rials, conjointly with the felting furs or wools, as to render 
unnecessary the application to, or sticking on, of a nap to 
the hat bodies made of such improved substance or tex- 
ture ; and, in further compliance with the said proviso, I, the 
said Henry Augustus Wells, do hereby describe the manner 
in which my said invention of the said several improve- 
ments is tobe performed, reference being had to the drawings 
annexed, and to the figures and letters marked thereon. 

Fig. 12, Plate IX., is a longitudinal section of a blowing 

machine, used for the purpose of clearing the fur to be 

used in making the hat bodies, or to be used for napping. 

.This machine consists of a cased firame, divided into three 

or more compartments, separated by the divisions i, i^ 
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each i^ontainilig a cylindrical blower or picker^ marked d^ 
studded with small spikes or wires about five-eighths of an 
inch in length each^ and placed about half an inch apart 
f5pom each other, revolving on an exle^ at the extremity of 
which is fixed a small pulley p, for the purpose of receiv- 
ing motion from the movmg or driving pulley l ; a, and 
B, are two rollers (in each division) which must be made 
of the same length as the cyUndrical blower or picker, and 
these I have generally made about thirty inches in length. 
These rollers carry an endless feed apron made of cloth, fea- 
ther, or other suitable substance, and receiving motion from 
the belt connecting a small pulley on the driving shaft of l, 
with a large pulley on the axle of a, at the contrary side 
of the machine to that presented to view in fig. 12 ; c, c, 
are two feeding or deUvering roUers of the same length as 
the rollers a, b ; and m, is a wire grating or sieve in each 
division, suspended at the point n, on an axle, and having 
a slight reciprocating motion imparted to it by two pins or 
cams protruding from the shaft s, which latter is connected 
by a belt with the rollers b : e, £, e, are chambers covered 
with fine wire, woven sufficiently close to allow the air to 
escape without the fur. The machine being set in motion^ 
and the workman having commenced spreading the fur 
upon the endless web connecting a, and b, at the feeding 
end of the machine under l, the fur will be obviously car- 
ried forward and drawn into the first compartment by the 
feeding rollers c, c ; and the finer particles of the fur are 
driven or wafled by the quick revolutions of the cylindrical 
picker n, into the upper space e, the remaining particles 
in the meanwhile falling upon the wire grate m. Such 
part of them as consists of hair, will be caused to pass or 
fall through into the space or box h ; and such ^ of them as 
consist of dags and dirt, will be shaken off by the motion 

VOL. XIII. 2 c 



194 SeiBeHt P^mt94 

^vm^ w^ aboVd descHbed) id the wii« ^fttifig Of lieVe !!> 
into the space <)k 

The f\ir^ trhich ih carried> wafted^ or drivdii dn to th6 
feed apK»n of the succeeding compai^tnients^ will^ in like 
manner^ be dmwn through the second compartment^ and 
«o^ in like manner^ through the third compartment^ or 
«ny finrther number t>f compartments^ and be ultimately 
brought out by the last pair of delivering rollers c^ d^ at 
the further end of the machine. The Air^ when the same 
is intended to be ui^ed in making hat bodies^ is then to be 
taken and placed upon another machine^ for the purpose 
0f being formed into a fine web or fleece, to be afterwards 
felted into hat bodies* 

Wheii the f\ir is intended to be used for napping, it 
iihould be gathered and set apart ready to b^ applied fbr 
napping • and so, also, the jRirs cleared by the said ma- 
i^hine, suitable for hat bodies, may be gathered and made 
into hat bodies by any of the methods or processes now 
in use. I, however^ take the said last-mentioned fur and 
make the same into a web or fleece by means of the ma- 
ehine next mentioned. The dags falling into the boxes o, 
jnay be again passed through the machine for the purpose 
of jwocuring any remaining portion of the fur which may 
have fallen with them. 

Fig. 13, is a longitudinal section of the machine for form- 
ing the fur into a fine web or fleece. TTiis machine con- 
sists of a common carding engine^ having one main 
cylinder n, a feed apron, a feed roller, licker in, workers, 
^trippers, fancy cylinder, and doffer, as represented, around 
it> all of which are so well known as to need no description, 
as it is in no way altered by me, excepting that the cylinders 
iare smaller than usual, and that I place a circular cover- 
ing over the fancy, so as to throw the fur raised by itupon 



WelWsyfw JmpU. in Making Hats. 195 

ike doffer cylinder. And I have fdao attached a second 
fancy cylinder marked c^ driven by the pulley t, by which 
all the fiir thrown upon the doffer by the first fancy^ and 
all that which may be taken by the doffer from the main 
cylinder, is thrown by the last fancy into the air in the 
next department of the machine, whi^e it U formed into a 
web by the following machinery ; G, o 1, o 3, are three 
rollers, receiving their motion from the pulley d, which 
latter takes its motion from a pulley Y, on the same shaft, 
which moves the feed apron of the cord by the belt marked 
V. Around these rollers there is an apron or endless fine 
woven wire n, through which air can pass, but not the 
fur; £, if are two apertures through the side of the ma- 
chine, for the purpose of admitting air ; b, is a fan formed 
on a shaft, resting on, and turning in, bearings between 
4he apertures 0, &, and supported on the other end by an 
upright outside the frame. This fan is formed of a flat 
circular board, about four feet in diameter, to which, next 
the fitune, are affixed four fans marked A, A, A, A, made ojf 
sheet iron, or some other thin metallic substance, about 
one foot wide, revolving as near to the side of the machine 
as possible, without danger of coming in eontact : v, is a 
projecting board, covering about two-thirds o£ the space 
between the fancy o, and the first roller g ; e, e, are two 
rollers, bearing imd revolving by contact upon the rollers 
G 1, o 3, and having a lateral motion givea to theml^ two 
levers r, r ; these two levers rest or move upon centres 
f, tf near the middle ; the upper ends slide in an eccentric 
groove, varying one half inch from a true circular line, 
-fixed on the same i^aft as the pulley o, which latter re- 
ceives motion fi'om the driving pullef l $ h, is a small 
pulley worked from g, and having a crank or jmu i, fixed 
to the side tliereof. To this crank is attached a coimecting 
rod I, communicating at the other end witii a board i. 
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The machinery being set in motion by the driving pulleys 
K, L, M, N, the fur coming from the card fancy c, after 
having passed through the carding machine, will be drawn 
forward by the fan e, and be conducted upon the endless 
wire web n, covering g, g^I, g 2, from which it will be 
conducted, after being somewhat hardened by the pressure 
and lateral motion of e, e, in the direction of g, upon the 
board j, there laid in successive folds by the motion which 
the board receives from the crank i, and in this state, 
when in sufficient quantity, it may be removed either to 
the next machine in order to its further use in forming 
that body, or otherwise applied in forming the hat body 
by any of the processes now in use. The foregoing ma- 
chine and carding engine are surrounded by a wooden 
case marked p, p, p. 

In the accompanying drawings, fig. 14, represents a 
front elevation of another machine to which the web of 
ftir is next to be conducted, for the purpose of being 
formed into a hat body : a, a, represent the several up- 
right pieces of the framework; l, l, are two pieces of 
horizontal framework, connected by girths or stretchers, 
and properly supported, and have on their top surfaces a 
rib of iron extending the whole length, to form a railway 
for the carriage resting upon the wheels k, k ; n, n, are 
two uprights, connected by two girths resting on the axles 
of the wheels k, k ; n, n, are connected by the board w ; 
the said uprights n, n, at their tops support the bearing3 
of the two rollers b, r. On the underside of the bottom of 
the carriage is placed a piece of board two inches wide, and 
one and a half inch thick, fixed transversely. In this piece 
of wood is fixed a pin, connected to a crank by the rod or 
shaft n ; which crank works under the carriage, and pro- 
dtices a traverse or alternating motion of the carriage. 
Tt^ crank shaft receives its motion by the bevel wheel t. 
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geered into bevil u^ fixed upon the shaft v^ which is sup^ 
ported by framework^ and receiving motion from the 
driving pulley b, by the pinion d, working into a spur 
wheel c ; p^ and p 1, ate two puUeys fixed upon the ends 
of the rollers r^ r^ and connected together by a belt ; o^ is- 
another pulley fixed on the axle of the lower roller r^ re« 
ceiving motion from the puUey j, by means of a belt. In 
the shaft i^ is a groove to admit of the pulley j, sliding 
upon the same as the carriage traverses ; and in this pulley 
is a corresponding key^ so that both shall revolve together 
without the latter being confined endwise. On the shaft 
I, is fixed a pulley h^ receiving motion by a belt firom the 
pulley o, which is set in motion on being properly con- 
nected with the driving pulley b ; s, is a shaft, supporting 
and passing through a double cone x, x, made of tin or 
other light substance, covered with cloth, and on which 
the flat bodies are to be formed. In the centre of the said 
cones, is a small groove g, for the convenience of dividing 
the hat bodies when formed and ready to be removed. 

On the shaft s, is a pulley f, receiving motion from the 
pulley e, by a belt. A small box is placed nearly imder 
the centre of the cones, to receive any fur that may fall 
firom the cones ; and directly underneath the cones, are 
small pipes having minute apertures, for the purpose of 
admitting steam to the web in its progress towards the 
cones ; and, also, when on the cones, for the purpose of 
giving the hat body a more adhesive or felting quality. 

The machinery being set in motion by means of the 
pulley B, the web or fur is to be brought firom the madiine, 
fig. 13, and laid upon a board placed near to the cones ; one 
end of the web is to be then gently raised firom the board 
and passed over the carrying rollers b, r, and thence be 
conducted to the cones x, x; and while the carriage tra* 
verses firom side to side, the web covers the cones from 



19a Recekt Pat^iM. 

point td point ; and it sh6uld be wound from fhree to five 
times round the cones^ according to the substance of the 
bodies required. The hat bodies from these cones, or 
otherwise constructed upon other cones^ may then be har- 
dened in the manner next hereinafter described. 

When the cones safe covered^ they may be removed and 
replaced with other Uke cones, ready to receive the web or 
fleece for the hat body. Fig. 15, represents a machine for 
hardening or basoning. The cones x, x, taken from the 
machine, fig. 14, when the hat bodies have been formed 
upon them, or other like perforated cones with hat bodies 
upon them, or ibrmedupon thmn, are then used in the said 
hardening or basoning machine, in the manner hereinafter 
described, for the purpose of hardening the hat bodies 
thereon. The cones x, x, or such other cones as last men* 
tioned, I call hereafter, fbr the sake of distinction, ^the 
hat body cones.'^ Two other perforated metallic cones of 
rather larger size, which, for the sake of distinction, I call 
^^cap cones,^'^ are then placed upon or over the bodies con- 
tained upon the hat body ccmes, so as to confine the bodies 
completely between them. The hat bodies, where they 
join at their bases, ore then cut around to separate them ; 
they wee then ready for the next process, tibat (^hardening 
or partially felting, commonly called basoning. The bodies 
so enclosed between metallic cones are then taken to the 
machine, fig. IS, where one pair of the hardening cones only 
are shown } but it is evident, any number of the Uke eon- 
struction may be combined and operated by the same 
moving parts as are here shown : a, and b, fig. 15, are two 
hardening cones, made either of wood or metal i a, having 
coarser perforations than either pair or set of the above 
cones, which coarser perforations arc made for the admis- 
sion of steam to the body. One pair, or set of cones, is 
now placed on the cone a, by depressing the handle 1» 
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fiom the pin 2y td the pin m^ked 3 ; the other end of the 
lever 4^ in \¥hich it will be seen the axis of the cone b, 
rests^ will cause the cone b> to be lifted from the cone a^ 
*d as to place upon the cone a^ one of the hat bodies^ in- 
duded^ as before stated^ between two perforated cones. 

This being done^ by lifting the handle 1^ the cone b^ 
is again let down^ so as to rest upon the outer cone ; steam 
is then let up into the cone a^ by turning the cock by (the 
axis of A^ being a hollow steam pipe 6^ with a stuffing box 
At 7*) The two cones A/and b^ now receive an alternating 
rotary motion in the following manner^ — moving two or 
three time^ in one direction^ and then being Reversed and 
moving the same number of times in the opposite way ; c^ 
is the driving pulley or prime mover^ upon the axis of 
which is the crank d^ Connected with the shackle bar e^ 
secured by the stud f^ to the wheel o. As the crank d^ 
revolves, it will be seen that the wheel o> will alternate 
through about one-fourth of its circilmference. This 
alternating motion will be communicated by the band 6, 
to the pulley H, upon the axis of which is a bevelled wheel 
9, acting upon another bevelled wheel 10, upon the axis 
of the cone b. The cone b, resting with its weight upon 
the outer cone, immediately under which is the hat body, 
testing upon the hat body cone placed upon the cone a, 
wifl, by its weight and contact, cause the said several 
-eones and body to revolve, as before described, two or three 
times in each direction, which, if continued for a very few 
minutes, causes the body between the said perforated cones 
to be hardened or basoned ready for the next process to be 
perfoitned by the machine called the planking machine. 

Fig. 16, represents a longitudinal section of a machine to 
be used for planking, reducing, or felting hat bodies : a, a, 
is a frame or stand, on which is placed a trough containing 
VHim^ slightly imiMregnated with sulphimc acid^ and kept 
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boiling by a coiled steam pipe marked c, lying at the 
bottom ; d, d^ are roUers formed of a composition of zinc 
and lead^ or other suitable metallic substance^ each pair 
being geered at their ends by pinions^ and the upper roller 
of each pair geered into the horizontal worm or screw 
marked e ; o^ is a guide ; h^ is a larger roller geered into 
the end rollers d^ for the purpose of turning the hat bodies 
over and giving them direction backwards on the top of 
the machine^ after they have been passed successively 
through each pair of rollers ; at the ends of these rollers 
are levers^ having weights bearing upon them sus- 
pended to each upper roUer, for the purpose of giving a 
slight pressure to the hat bodies^ as the substance of each 
may require ; i^ is an inclined boards for the purpose of 
giving the hat bodies^ when laid thereon by the workman^ 
a direction towards the rollers ; k^ k, is a fast and loose 
driving pulley on the worm shaft p. The machinery being 
set in motion^ and the hat bodies placed one aft^er another 
upon the inclined board i^ the hat bodies will be drawn 
forward^ and by keeping the bottom rollers^ and a portion 
of the top rollers immersed in the boiling acid mixture^ as 
shown by the dotted line^ they will be continually exposed 
to the action of the same^ till they come out at the farther 
end^ and return on the top of the rollers to the operator to 
be crossed^ [a term well known to hat manufacturers J and 
again passed through the machine as often as may be ne- 
cessary to render them fit for proofing. About fifty pair 
of rollers may be used to advantage. 

The number of rollers may be varied in the different ma- 
chines^ according to the substance of the bodies^ and the 
quantum of work or felting required. Fig. 17> is a cross 
section of a machine for stiffening or^proofing: a^ is a 
vessel having two compartments^ separated by the division 
B^ and containing a solution of shellac or other substance 
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coounonlj used for stiffening or proofing hat bodies— the 
solution in one compartment being somewhat stronger 
than the solution in the other^ according to the strength of 
the stiffening required ; c, c, are two small rollers turning 
on bearings fixed in the standards d^ d^ geered together at 
their extremities e^ e^ and turned by the fixed driving pulley 
F ; H^ is a joint to allow the standard d^ to fall back when re- 
quired ; i^ is a weight suspended to the line k^ k^ running 
over the pulley l^ and fixed at its other end to the standard 
Jiy for the purpose of causing the^ rollers Ito press against 
each other with sufficient force, that when the rollers are 
set in motion^ and the body of the hat (being previously 
.soaked in the solution contained in the box a. and placed 
in the proper position to be taken by the rollers upwards^) 
is allowed to be drawn through or between the said rollers^ 
the pressure shall squeeze out all the superfluous stiffen- 
ing solution which will fall down upon the board m^ and 
thence be conducted back into the same comparUnent in 
which the hat bpdy had been immersed. The more stif- 
fening there may be required in the body^ the less should 
be the weight used to compress the rollers. 

^ ft * 

Fig. 18^ is a plan view of machinery, for the purpose of 
covering hat bodies, commonly called ruffing or napping 
and clearing the nap : a, is a water-tight box, the upper 
part of which is made to open ; b, the axle of two driving 
pulleys marked c ; d, is a strap or band which communi- 
. cates motion from the driving pulley c, to the smaD pulleys 
E, E. E, fixed upon the hollow axis f, of the cones g, through 
which the steam is admitted into the said cones from the 
supply steam pipes ; h, h, conical riders or rollers revolving 
by contact upon the hollow cones ; k, k, is a pipe for con- 
veying hot water from a funnel, from which pipe descend 
others placed perpendicularly over the tips of the cones: 
these pipes being perforated at the bottom, allowing hot 
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^Bter to dfojl of fuii uJ)ori tKe tips df the hat bbflied upon tlife 
cbries. On ekch 6f the said bories fe^^ is placed d hdiir dbth, 
in the shape' of k hat body ot caj); soihewhat laf^fer thali 
the cone^ so as tb hang froth its lower iside ; and in this 
hair cloth cap is placed a hat body, havihg the fiil* previously 
laid upon it and wetted, and being somewhat lohger than 
the hait cloth; Ovfer the hat body, dnd Sdiiiewhat larger 
than it, h placfed knbther hair cloth. Hot water ishduld Be 
pouired into thfe funnel, which will drop or rim through thfe 
small perforations iii the perpendicular tubes tipdli the hit 
body ; a slow rholion is then given to the con^s, by apjily- 
ing steam of other power to the driving pulleys, ahd which 
slow motion is coUtiiiued until the nap has stuck, when the 
said cones should be made to t-evdlVe quicker, and steam 
admitted into the interior through the pipes H. The hat 
body, then scalded, should be allowed to retnaitl Upon the 
cone revolving, and exposed to the steanl and the hot 
water about twenty minutes, by which time the nap will 
be sufficiently scalded in, if the operation be cbhducted 
with care and attention. The hat body shotdd be taken ofl^ 
turned, and put in again two or three tunes during thfe 
operation. Several hat bodied may be placed Upon each 
cone, and may be operated Upon at the same dine, thfe 
steam and hot water being adniitted in sufficient quantities 
according to the judgment of the operator. The steam is 
also again applied to the interior of the cone, which must 
now be made to revolve with greater speed ; the effect df 
the centrifugal force will then be to throw off the watier 
from the hat body, being also assisted by the steam, when 
the nap will be cleared, or in effect raised tip in readiness 
for blocTcing; or for more effectually accoih{)lishing this, 
a conical or cylindrical brush, roller, or rider, may be 
made to revolve upon the cone by contact or otherwise, 
with or without a reciprocating lateral inetlon. 
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Jt will be obvious that, although my improvements ex- 
tend over, anii pre applicable to all the several processes of 
t)^e hat ni^ufacture hereiiibefore mentioned, from the pro- 
Cf^ss i|i clearing the fur, to that of napping the finislied hat 
body, and may be all used iq. one and the samp hqt manu- 
&cjbQry,yet some of thesis improvepents maybe used sepa- 
XsAplj} in cojijuQctioA Tyith, or for the pUrposcs of sopie of 
the existing processes or methods of manufacturing hats ; 
|ui4 I claim the siame improvements separately, in manner 
berdn 9t^|;ed, an4 do plaim an exclusive right and privilege 
jg the same, and in ^ach of thein, during the term of the 
^aid |l<e^ers Patent. 

Now whereas, having of necessity described many parts 
flf fre aboye^uentipJ machines which are old, though, 
peri^aps, sojoae of theip appear in a pew form to accommo7 
4ate soiy i3np|rQvem^nt^, I J^ereby declare that I only claim 
SMS those ^hiph pop.)9titutp pay improvements in the manu- 
^ct,yx^ of }iat§ ; §r^ th|^ alb^esaf d method of ckaring fu^ 
us^ in ^he leaking of hats, or lor gapping ]iats by mews 
pf-a »w*^e ^hic^ I pall a blowpr, contaiwg tjireg 9^ 
']Bf^j^ pifkpr^ §^bst^tial)y Ixereinbefpr^ descrijbed ; secpnc}, 
ft^ afeneeaid jnethgd of pJ?o4^<?ing h, ^, 9. web qx fleppe of 
&r ^poQ a wire apro^, a;id hjwrdeniftg the §pj?ie l)y me^s 
of nMe^ swb^tantidljr, jas hereinbefore jiajScr^De^; ti^rd, 
the irfof eswd n^ptfeo4 pf Ibrming the afojf esai^ web into }^t 
}Hdie» on peilbrftted coji.es whpn cpyerecj with plath, j^^ 
4foe )BippUeatip» of ^^^^m to jsi^cji w^, oj: tjie ^at bo^y 
jfjbjie bi»i^g foxm^iii pf or &pm Ihp ssw? ^u^^ta^tia^y, §s 
h^eijolli^Sm desciib^; imxihp .tfep ^jm.4 m§iiM4 of 
-har^f^m^g or basq^ujig of hat b(^^& substanliatfy, ^ 
ibfirdapji^&j^'4c^ribed; iiftb, of £^]img qt j^apj^ijig by 

means of the application of a series iof rotters eub^fe|,0/:iaJJy, 
f0 bfiR^iiil3(efere described; si^h, of stifegiijig or pro<^ng 
«i^stantially, as he^dbfaelbre descrU>ed ; seventh, pf coyerr 
ia;^ hat bodies (commonly oalipd nifiii^ or napping), an4 
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clearing the nap substantiafly, as hereinbefore described. 
And it may be necessary to state, that I do^ riot * claini 
the machine for forming hat bodies, hereinbefore described,' 
but only the use of perforated cones covered with' cloth,' 
to receive the web or fleece of fur, and 'the. application of 
steam to the said web or fleece, when the -same is .being 
formed into the hat body. And, in respect to the said otKer 
machines, and the claims hereinbefore lastly, stated, it is 
proper that I should add, that I do not claim the several 
individual parts of which the aforesaid machines are com- 
posed as new, but such a combination and arrangement of 
them substantially, as before described and claimed as 
being new, for producing the eflects hereinbefore described. 
' And whereas, it is well known Ihat a very small portiori 
of silk and other nbn-feltirig materials have been used in 
the substance of hat bodies ; and the use of such non-felt- 
ing inaterials therein, hath chiefly been confined to pre- 
venting the too quick felting of fiirs or wools used in 
making the hat bodies upon or over the surface of which 
it is the usual and common practice to put a covering" or 
*nap of fur, or woven plush or down of silk, cotton, and other 
materials constituting the nap of the hat; and such non- 
felting materials have not been used or applied -In" the' ma- 
nufacture of hat bodies, for the' purpose of procuring. fi-om 
the body itself (without affixing a nap, as is usually ^done,) 
a full, thick, and durable nap. Now, I do claim as'a fur- 
ther improvement in the manufacture of hats, the produo* 
tion of such improved substance or texture for Hat boidies, 
as hereinafter is described, furnishing from itself a full and 
durable nap, as hereinafter mentioned, and rendering un- 
necessary the sticking on of a nap, which is the obinmon 
and universal practice* ' 

The mode I have found best in practice, for performuig 
my said last-mentioned improvement, I describe as fol- 
lows : — I take any description of fur or wool of a high 
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felting quality, but I prefer caroted hares fiir, which is weU 
known to hat manufacturers, an/l I clear the same from 
kemps, dirt, 'and dags ; and this' I prefer* doing by means 
of my; firstrmentioned blowing machine, hereinbefore de^ 
scribed,' through which' I pass once the fur to be* used. I 
then take; atMeast, one thtfd,. by. weight, of non-felting 
materials^ such 'as' silk or cotton; but Iprefer with the 
caroted hares fiu: the use of the waste raw silk when 
heckeled or prepared, an articte well known in commerce. 
I cut this raw silk into lengths'^ from three quarters to one 
inch in length, which afterwkrds provides a sidtable nap, as 
hereiiiafter:describied ; but the nap will be shorter or longer, 
acconUng as .the silk may be cut into long or short lengths. 
More than one third of the non*feltingmatieriaIs may be 
used without injurious results to the felting of the hat; and 
where less than one third may be used, a nap may be pro- 
cured from the hat body, although not so fiill and thick as 
when one third of the nbn-felting materials shall be used. 
But, as before stated, I use a third, by weight, of^non-felting 
materiltls ; and. I fmd that proportion the best adapted for 
felting with;the fur, and afterwards, producing a full; thick, 
and dufalila nap. ' When the^ silk lias: been so cut, it is 
mixed th^;«tughly. with thefur'BOK'okared,' as before men- 
tioned: whidirfuf, by weight, should be double in .quantity 
to the ; non-felting materials. I accomplish this Inixing by 
passing the :fur and non-felting materials through my said 
blowing machine ; and I gather the materials which have 
passed throi%h the said machine, and form them into a 
web^ and subsequently into hat bodies, by means of the 
second, third, fourth, and fifth machines, hereinbefore men- 
tioned. After the hat body has been hardened or basoned^ 
and planked or felted, and before it is stifiened, it should 
be examined ; and when dlry, cleared; by means of a sharing 
lur^fey q£ all kemps that may be visible ; after which^ it is 
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dipped iato boiling hot water^ and by means of a fin^ sinafl 
hand card^ similar to those used by hattent^ the nap is drawn 
out or carded up. During this process^ the hat podj 
should be as freqiiently dipped into the hot water ajs may 
be &und necessary* After the nap has beien sufficiently 
brought out^ which can be easily judged of by the wotk*- 
man, the hat body, when again dried, is stiffened and 
waterproofed. The process of stiffening and waterproofing^ 
I perform by means of my machine hereinbefore described. 
Although I haye described the mode of mbdng the silk and 
fiir, and forming the same into a hat body, chiefly having 
l*e&rence to the use of my said several machines, yet such 
silk and for may be mixed together 1^ other means wdl 
known to hat manufacturers, and a substance or texture for 
hat bodies may be formed Aereof by mean^ of the methods 
-usually practiced at present for making hat bo^yes, and a nap 
be brou^bt out therefrom by similar means to those herein* 
b^re descriibed. A hat b^dy of cheaper materials, and wdi 
umited for commerce, can be made of coney wool and fine 
€otton mixed in the like proportions of the two thirds of 
^ool to one third of cotton, by pursuing with the same 
a process obnilar to that which I haye lai^^y hereinbefore 
described, where caroted hares fur and waste raw siSc, cut 
into short lengths, are used. Oth^ suitaMe fors and suit* 
able non-fdtiiig materials may, when pi^pared and mixed 
in hke proportions, be i^mil^Eurly formed into hat bodies, out 
of vAiick a full and durable nap qm, by carding, be obtained. 
• Now, having described the mode of performing my last- 
mentioned improyiKcnent, I do not cl^im any novelty eidier 
in :the materials used, exc^t as to the proportions, or in 
thepsoeessfes bj^ winch hat bodies are usuaHy, or by means 
of machinery, made by hat mani^oturers. But I do 
G^aun, as a Anther part ci my mi invention, i^reedbl^ to 
the above description, the produ^tioia of an mij^roved sub^ 
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ibrnte or teidiire Ibr hat bodi^j^^ by mennu of the use or 
applicatidii Bf a niucH larger pi^ojJcflrtton of non-felliiig ma^ 
teiials tHati IM Hiihertd b^eii tiSed^ Vizi> a pi*o|)ortion equal 
i6 dlife thitA, by Weight, bf the whole materials used $ and 
from whidH Substance or texttire> or from such larger por- 
tidil of nbn-felting mdterials thfereiii conjointly with the 
felting iiiateHals^ I prodtlce or pfocurfe a fiill and dttirabte 
pile or n^py aild bj^ which means thfe nece^^ty of putting 
on or af&tiiig a nap, will be obrislted iii all cBseti of hats 
tnade out of the said improved substance or texture. It 
will bfe obvious, that although aU the sevferal improve- 
iiients befoi*e mentioned are described td take plade in 
those processes of the manufacturis of hats, which are usu- 
ally performed, previously to the hat bodies being dyed dr 
inade up and shaped fbr Wear, yet the hatter, according eA 
he thinks fit, will be enabled to form the saiUe hiat bodied 
into various shapes, sizes, and colbiirs of hats, either With, 
or without brims, or bonnets. Or caps, for the use of the 
public. — [Inf oiled In the Rolh Chapel Ojlce^ December ^ 

Specification drawn by the Patentee. 



To Henry ^T^vmE^^^, of Charlotte-street, in the parish of 
St, Marylebone, in the county of Middlesex, gentleman, 
and Ebenezer Nash, of Buross-street, in the parish 
(f St. George? s-in-the-East, in the county of Middlesex, 
tallow chandler, for certain improvements in manufacr- 

. turing colouring matter, and rendering certain colour or 
colours more applicable to dyeing, staining, and tvriting. — 
[Sealed 18th April, 1837.] 

These improvemeht^ hi manufacturihg colouring matter, 
smd rendimng certiiia coldui* or colours more appliclible to 
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dyeiiig;^ stpdiii]:^^ and writings consist^ in the first place^ of 
seyeral improvements in making or manufacturing the 
feriDrprussiates^ that is^ prussiates of potash and soda; 
8eo0n(U7>- in rendering Prussian blue soluble^ and thereby 
more applicative than heretofore^ to the purposes of dyeings 
staining, colotuing, or ivriting; thirdly, in a peculiar 
manned dr. method of treating or operating upon cochineal 
and on lac dye, by combining the colouring matter, of 
cochineal or of lac dye with other matters, so as to pro- 
duce., a superior red fluid, applicable to writing, staining, 
or colouring; and, fourthly, in combining carbon with 
other colours, so as to form a writing fluid or ink which 
cannot be entirely efiaced by chemical agents : all of which 
improvements we are now about to describe under difierent 
heads or sections ; that is to say, our first improvement 
consists in converting certain gaseous products arising from 
the present mode of making prussiate of potash or soda 
from animal matter, which are now commonly allowed to 
escape into the atmosphere, to the purpose of making 
prussiate of potash or soda, so that an increased quantity 
of prussiate of potash or soda may. be obtained firom a 
given quantity of animal matter. 

For the better explansvfcion of this part of our invention^ 
we refer to the annexed drawings. Plate IX., fig. 19, repre- 
sents an apparatus for efiecting the process of converting 
the gas evolved into prussiate : a, is an Iron pot, vessel, or 
retort charged with alkali and animal or other matter con- 
taining azote, or yielding ammonia, which vessel is to be 
heated to a low red heat. This pot or vessel has a move- 
able cover, which is to be luted on when under operation, 
but may be removed and placed upon another pot &, by 
djsconnectiug the joint in the pipe c, the joint allowing the 
head cf the pot a, to be carried round with the connecting 
pipe c. The pipe, c, is for conducting the gaseous pro- 
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ducts^ arising from the decomposition of the said animal 
matter in, the pots a, or b^ into an iron cylindrical or other 
conveniently shaped vessel rf, heated by a furnace hy below. 
This vessel d, is to be charged with alkali^ and to be kept 
at a full red heat during the operation : c, is a pipe leading 
from the cylindrical vessel to a closed vessel /i containing 
a solution of alkali. This vessel is furnished with a jet 
pipe or burner ff, which is merely intended as a gauge cock 
to ascertain the state of the gas within : i, i, are furnaces 
under the pots a, and b. The gas generated in the retort 
a, passes by the connecting pipe Cy to the cyUnder rf, where 
meeting with the alkali in a state of fusion^i the effect will 
be, that the gas becomes combined to a certain degree with- 
the alkali, and forms prussiate of potash or soda ; but there 
may be portions of the said gas which do not combine or 
commix with the alkali; these will pass off by the pipe e, 
to the closed vessel /*; and if any of the gas thus passed off 
should be capable of combining with the alkaline solution, 
it may do so in the closed vessel yj and that portion which 
does not combine with the alkaline solution is allowed to 
pass off by the gas jet pipe ff : the state of operation may 
be ascertained by burning the jet gas from the end of this 
pipe ; for when it ceases to burn freely, the connexion 
between the pot a, and cylinder rf, should be disconnected, 
and the head and pipe c, be removed round and luted on to 
the pot 6, which is to be previously charged with animal 
matter and alkali, the distillation of which will proceed, as 
before described. 

When the gaseous products of several charges have been 
passed through the cylinder rf, containing the alkali, the 
cylinder may be opened, and the charge (which will now 
consist of crude prussiate of potash or soda, or ^^metal,^^ as 
it is commonly called in the trade,) be withdrawn into an 
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iron vessel, and, when cold, be lixiviated in cold water in 
the usual manner. 

The further decomposition of the charge of animal 
matter in the pot «, may now be conducted in the ordi- 
nary maimer of making prussiate in the open vessel, by 
increasing the heat, the contents being agitated as usiial. 
This process may be repeated alternately in the two potft 
a, and i, the completion of the decomposition of the chargfe 
of one being effected while that of the other is subjected to 
the lower heat, and the operation of distilling off its vapoiu'S 
and passing it to the retort or vessel c. 

A similar effect, viz. that of taking up the gaseous pro- 
ducts, so as to produce an additional quantity of chide 
prussiate of potash or '^ metal,^^ may be obtained in an 
opeti conical chimney, having a felse bottom or grating, or 
perforated plate, upon which dry potash or soda is placed, 
so that the gas generated in the pot below may pass 
through the stratum of alkali in the chimney. 

Fig. 20, is a sectional elevation, representing this applica- 
tion of the improvement : e, is the chimney or open cone 
usually placed on the top of an ordinary pot f, for making 
prussiate of potash, in order to convey the flame upwards ; 
G, is a griating or perforated plate, placed at the base of the 
cone E. Upon this grating or perforated plate g, a stratum 
of dry potash or soda is laid ; and as the gas passes up- 
ward through this stratum, a portion of it mil becomfe 
combined with the alkali. The chimney, with the stratum 
of alkali, may be removed when the flame begins to bum 
weak, and it may be set aside and applied to further 
charges, or put into the pot and worked off with the charge 
in the usual manner of making prussiate of potash or soda. 

Our second improvement, viz. the mode, method, or 
process of treating or operating upon Prussian blue, so as 
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to render it more perfectly soluble^ or more readily disposed 
to be acted upon by the subsequent process of solution 
than when manufactured in the usual way ; and in order 
that the same may be more applicable to the purppses of 
dyeings staining, colouring, and writing, we effect in the 
following manner : — 

We take the Prussian blue, whether produced firom a 
combination of prussiate of potash and salts of iron, or the 
Prussian blue of commerce, as commonly manufactured, 
and we put this into an earthen vessel and potir over it a 
quantity of strongly concentrated acid, sufficient to cover 
the Prussian blue : muriatic acid, sulphuric acid, or any 
other add which has a sufficient action upon iron will do. 
If sulphuric acid is used it should be diluted a little, that is 
with a quantity of water equal to about its bulk, at the 
time when the mass turns white after the Prussian blue is 
put in. 

The Prussian blue is to be allowed to remain in the acid 
from twenty-four to forty-eight hours, or longer. We then 
dilute this mixture with a large quantity of water, stirring 
it up at the time, for the purpose of washing from it the 
salts of iron. When in this state of dilution, we suffer it 
to stand until the colour has subsided, when the superna- 
tant liquor is to be drawn off with a syphon, and more 
water added to it ; and we continue the repetition of this 
process until we judge that the acid, with the iron, has 
been completely washed away ; and this is known by test- 
ing it with prussiate of potash, which will show if it yields 
any blue precipitate ; if not, it is sufficiently washed. We 
then place it upon a filter^ and suffer it to remain until the 
liquid has aU drained away. 

The Prussian blue, thus prepared, is reduced to a state, 
as we conceive, containing less iron than the Prussian blue 
of commerce, in which state it is more readily acted upon 
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and rendered soluble than in any other condition. This 
Prussian blue may be then placed in evaporating dishes^ 
and gently dried. To form the Prussian blue so operated 
upon into a solution, we add to it oxalic acid^ and mix 
them carefully together, after which we add cold water 
(cold distilled water is best) a Uttle at a time, making it 
into a dense or dilute solution, according to the colour 
required. The quantity of oxalic acid may vary according 
to the quantity of water used. It will be found that the 
Prussian blue that has undergone the process of digestion 
as described, requires but a small quantity of oxaUc acid 
to dissolve it; about one part of oxalic acid will dissolve 
six parts of Prussian blue (the weight taken before digest- 
ing in the acid) : this will answer for a concentrated solu- 
tion, but for a dilute solution more acid will be required. 
Prussian blue that has not undergone digestion in acid in 
the way above pointed out, will require a much lai^r pro- 
portion of oxalic acid, from twice to three times its weight ; 
and even then it will be greatly hable to precipitation after 
standing; but when treated in' the way described, it is not 
liable to precipitate, but remains a permanent solution. 

The chief obstacle to the general employment of the 
beautiful colour obtained by means of the ferro-prussiates 
to the purposes of dyeing in the silk, cotton, Unen, or 
woollen manufactures, and also to the purposes of staining 
and writing, has been its hitherto supposed insoluble 
nature ; but, by means of oxalic acid (whether obtained by 
the usual process of mixing or distilling saccharine matter 
in combination with nitric acid, or from vegetable or other 
substances containing oxalic acid, or from combinations of 
oxalates, whether metallic, earthy, or alkaline,) we obtain 
the above perfect solution of the Prussian blue which is 
applicable to dyeing, colouring, or staining in the various 
manufactures of woollens, silks, linen, cotton, paper, and 
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such other substances as are required to be dyed or stained; 
and which solution is also available to the purposes of 
writing, or forming a writing fluid or ink, to be used with 
steel, quill, or other pens. 

Our third improvement, consisting in a pecitliar manner 
of treating the coloiuing matter of cochineal or of lac dye 
with other matters, for the purpose of converting them into 
a red solution or dye, is effected by dissolving, in boiling 
water, a quantity of common soda, potash, or carbonate of 
ammonia, to which is to be added, at intervals, twice its 
weight of crude argol, in powder. When the effervescence 
arising from this combinatibn has ceased, we pour off the 
solution, or filter it from the insoluble matter : to this we 
add, by measure, half the quantity of oxalate of aluminae 
or oxala-phosphate of aluminas, which we prepare by adding 
to precipitated aluminae or phosphate of aluminae, in a damp 
state, as much oxalic add as will dissolve it. Into this 
mixture we put, when cold, as much cochineal, first bruised 
or powdered, as will give it a fine red colour, varying the 
quantity according to the shade of colour required ; and 
after letting it stand for the space of forty-eight hours, we 
strain it off for use. 

Our fourth improvement, viz. combining carbonaceous 
matters with other colours, so as to form a writing fluid or 
ink, which cannot be decomposed by chemical agents, 
consists in dissolving resinous substances in solutions of 
alkali or alkaUne salts by means of heat, and adding to this, 
fine lamp black or other carbonaceous matter. 

We take common carbonated alkali, or the potash or 
soda of commerce, or anmionia, or some of the other alka- 
hne salts wiU answer the puipose, and mix it with a resin- 
ous matter, such as shellac or rosin, about equal parts, by 
weight, of each, although we do not confine ourselves pre- 
cisdy to those proportions ; we then add water, according to 
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the required strength of the solution^ and boil these until 
the resinous matter^ or a great portion of it, has become dis^ 
solved. We then mix in a mortar the necessarjr quantity 
of fine lamp-black with this solution, and thereby produce 
a black liquid, which black liquid may then be mixed with 
pther suitable coloured solutions to form an indeUble ink^i 
such colouring matter as is soluble in alkali will mix best 
with this composition. 

In conclusion, we desire it to be understood that we do 
not claim any of the apparatus or machinery described, nor 
the calcination of animal matters in close vessels ; but we 
do claua the method of obtaining a product of prussiate of 
potash or soda from the gases evolved from the distillation 
of animal matters, or any othe^ matters that yield azote and 
carburetted hydrogen, such, for instance, as coal, by means 
of passing those gases direct into a mass of alkah in a state 
of ignition, and into a solution of alkali contained in sepa- 
rate vessels, either closely or distantly connected with the 
distiUatoxy apparatus ; secondly, we do not claim the use 
of acids for the purpose of brightening or improving 
the colour of Prussian blue in the ordinary manner; but 
we do claim the use of strong acids for the purpose of 
digesting dry P^ssian blue of commerce, in CMrder to render 
it more easily soluble in the oxalic acid than it would be 
without such digestion. 

And we further claim the use of oxalic acid, however 
obtained, as a solvent for Prussian blue generally; but 
more especially as a final process fix making a perfect 
solution of the Prussian blue which has been pvepared and 
digested in the manner above described. 

Thirdly, we claim the aj^lication of oxalate or super- 
oxalate of ahiminae, or oxala-phosphate of aluminse, in 
combination with the other materiak described, for the 
piirpose of making a red sofaitipn for writiiig, staining, or 
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colouring ; and, ffaurthly, we claim the combining or mix- 
ing of carbonaceoua matters with saline and alkaline solu- 
tions of resinous matter, for the purpose df mixing with 
coloured solutions to form compositions for the purpose of 
writing, which writing shdU not be capable of being effilced 
by any chemical agent. — [Inrolled in the Rolls Chapel 
OJice, October, 1837.] 

Specification drawn by Messrs. Newton and Berry. 



To John White, of Manchester, in the county of Lah" 
caster, engineer, for his invention of certain improvements 
in apparatus usually employed in lathes for turning 
metals and other substances, which improvements are 
also applicable to other useful purposes, — [Sealed 19th 
December, 1837.] 

These improvements in apparatus usually employed ih 
lathes for turning metals and other substances, aiid which 
improvements are also applicable to other useful purposes, 
consist, firstly (with reference to lathes), in the novel con- 
struction and applicsltion of apparatus constituting the 
chuck 6y face plate by which the work to be turned is 
siecured and held in its proper position while under the 
operation of tbe cutting tool. This improved chuck is ren- 
dered ^^ universaV^ that is, capable of holding work of any 
diameter, or of unequal dimensions, and also of being made 
eccentric, as occasion may require. The improved chuck 
is formed by having a convolute curved groove cut upon a 
disc of metal, in which pins upon the sliding studs or 
holders travel, aiid thus cause the holders to close upon 
the work, and secure it firmly upon the chuck or face plate 
of the lathe. 
As the riovel applicc^tion of this apparatus is suitable to 
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many other useful purposes, I will explain, firstly, by 
reference to the drawings attached hereto, its use as applied 
to lathes of all descriptions. In Plate X., fig. 1, represents 
the principal feature of my improvements, as applicable to 
lathes ; and its application to other usefiil purposes must 
.be determined by its peculiar combination with parts of 
such mechanism to which it may be applied, as will be 
illustrated by the following figures :— 

It consists of a circular plate or disc of metal a, a, having 
a groove J, i, formed or cut in it; which groove constitutes 
a regular convolute curve, coiling in equal curves fi-om the 
periphery towards the centre of the disc. The plate or 
disc a, fl, is also shown in its relative position, as forming 
part of an universal chuck in fig. 2, which is a vertical section 
of my improved chuck ; and in fig. 3, which is a plan or 
horizontal view of the same complete. Fig. 4, is an in- 
verted view of the top plate and remaining parts, having 
the grooved plate a, a, removed. 

The nogs, studs, or holders for securing the work are 
shown at c, c^ c; they have pins d^ d^ dy fixed in them, the 
lower ends of which run in the convolute groove or passage 
by by and by turning this plate round, the nogs or holders 
are simultaneously brought towards the centre as they 
slide in the slots or mortices dy dy dy cut in the top plate 
Cy e. In order to prevent any strain of the work thus held 
by the nogs c, c, c, firom causing a lateral stress upon any 
one of them; and at irregular intervals they are furnished 
with broad shoulder plates or pieces ^/jyj which being 
confined between the plates a, and e, will entirely prevent 
such strain or lateral pressure firom upsetting any particu- 
lar nog, and will assist to distribute the pressure or resist- 
ance equally upon the chuck. To acconunodate the pas- 

« 

sage of the nogs or holders c, c, c, these plates fy fy fy 
swivel upon their centre pins and nuts ^, g^ g, which are 
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idlowed t6 slide in the mortices or slots h,h,h; also a cut 
in the top plate e, e. The plates a, and e, are held together 
and separated at pleasure hj the centre screw i, and the 
chuck may be fixed upon the spindle in the fast headstock 
of the lathe by the nut *. 

It will be evident that this universal chuck may readily 
be made eccentric, by shifting one of the pins rf, into any 
other part of the convolute groove by b. This apparatus is 
also exceedingly usefid as applicable to slide lathes as an 
imiversal stay or clam ; it may then be constructed of a 
simpler form, and similar to the one to be described with 
reference to figs. 5, 6, and 7> where this apparatus is repre- 
sented as applied to a screw stock for bringing up three 
discs simultaneously, for the purpose of screwing shafts or 
bolts. When used in this form in slide lathes, it may be 
held in the slide rest or tool carriage immediately behind 
the cutting tool, and thus form an universal stay or clam 
for all diameters of shafts, &c. ; and at the same time per^ 
form the operation of polishing or burnishing the work, 
when it will receive a high finish without any further work 
being necessary. It wiU also be obvious that this appa- 
hitus wiU become an universal centre finder for all dia- 
taieters of cylinders, wheels, pulleys, &c., when thus used in 
connexion with turning lathes or other machines, and may 
also be advantageously employed as a feeding motion for 
the traverse of all slide rests. 

This apparatus is represented as applicable to bringing 
up the dies simultaneously in stocks for screwing bolts, 
bars, &c., in fig. 5, which is a plan or horizontal view of 
the screw stock complete; fig. 6, is a section of the same, 
taken at the dotted line a, b ; and fig. 7^isa plan view of the 
disc or plate a, a, with the convolute curved groove b, b, 
formed in it, aa above described. The top plate c, c, haa 
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dovetailed Blots or mortices cut in itj ia which the dies 
4, d, d^ slide; and by turning this plate by means of the 
handle e, ti^ finA/y/jf, fixed in the dies, ajid running in 
the curved groove b, b^ will cause th^ dies to be brought 
up towards the centre simultaneously^) until they embrace 
the bar or bplt to ^be screwed^ the plate a^ a, being 
ipb^ed to the vice bench lathe, or any other suitable m a chin <5 
driven by power^ such as are in common use^ 

Another usefU application of the convolute grooved 
plate is represented at fig. 8^ which represents a combiner 
tion of i^pparatus forming a horizontal vice upon an im*- 
proved construction; and the remaining figures are detached 
views of the several pieces composing the same: a, a^ 
is the plate or disc of metal^ with the convolute curved 
groove bj bf formed upon it* It must be remarked that the 
plate is drawn as inverted in this figure, in order to sihow 
its application ; but it will be obvious that the plain sur^- 
face of the plate should be uppermost, which will prevent 
the convolute groove firom becoming choked with fihngs or 
dirt; c, e, are two levers composing the main jaws of the 
vice, having their fulcra at d, d, and pins 6> Cj €j e, inserted 
in their extremities. The plate ^y^ is to be bolted to the 
vice bench, and carries the supports or bearings of the 
iulcra dy d i the holdiiig jaws of the vice are shown at ^ y> 
and are allowed to turn loosely upon their centre pins oir 
studs h, A, which bear in the main levers c^ <?, and thuy 
enable the vice to hold work which has either parallel, 
oblique, or any imequal sides. It will now be seen that,^ as 
the pins e, e^ in the levers o, c, work in the convolute 
groove b, b, as the plate is turned round, the jaw« fi, g, 
will be brought together, and thus hold the work to be 
operated upon fimdy in the vice, and with almost anj^ 
extent of powen In this arrangement of apparatus^ the 
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eapftaty of the vice may be easily adjusted by shifting the 
pins dy d, int^ the oth^ bearings or holes j> i, with which 
the plate f,/^ is provided. 

It will^ of course^ be obvious that this apparatus may be 
iq)pl!ed^ with similar eflSsct^ in the eonstruotion of various 
kinds of useful erataps^ The application of the donvolutfe 
grooved plate is dso peeuliarly benefidal in effecting th^ 
advancing motion of the cutting tool or boring spindle c{ 
all kinds of vertical drilling machines. Fig. % represents 
a front elevation^ aUd fig. 10^ a side elevation of a small 
hand drilling machine^ with the improved apparatus at- 
tached: a^ a, is the plate or disc, having the convolute 
curved groove b^ i, formed upon it; c^ c, c, are the upright 
and cross framings of the machine ; dj rf, the tool socket or 
boring spindle, which is caused to revolve by the hand 
winch and mitre wheels Cy e, and advanced or lowered to 
its work by means of turning the grooved plate a, o, when 
the convolute curve, acting upon the pins/J/i at the back 
of the sliding bar g^ g, which is attached to the top of the 
boring spindle, will thus effect the regular descent of the 
cutting looL 

As the application of this apparatus is here shown to a 
hand driUing machine^ it will be unuecei^sary to illustrate 
its adaptation to larger maehines, which afe required to be 
driven by power. The same motion or apparatus is also 
particularly applicable as a boring head or tool carrier to 
be used in aU kinds of engines for boring cylinders, &C, 
and 88 the means of effecting the advance and retreat of the 
cttttfaig tool and stays; also all kinds of slotting, key- 
gikKHfing, or mortimg tflgines, and as an advancing power 
for ^ deaciqitiolis of presses, or for punching or cutting 
metals, and fbr securing woric to the tables of planing, 
driOing, mortidiDg^ and other machines. 

Having now described my impi^vemeQt h^ lathe% and 
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its application to some other useful purposes^ I consider it 
unnecessary to mention all the various machines and tools 
to which it is peculiarly applicable ; and^ in conclusion, I 
wish it to be distinctly understood that I make no claim of 
originality in any of the parts of the apparatus when sepa- 
rate^ but I do claim the combination and application of 
them so as to obtain the motions above described^ in re- 
ferefnce to lathes^ tools^ and machinery already alluded to ; 
and also the use of such apparatus in all situations where a 
similar application may be made. — [Inr oiled in the Jtolle 
Chapel Office, June, 183 7-] 

Specification drawn by Messn. Newton and Berry. 



To William Nicholson, of MancJhester, in the county qf 
Lancaster, engineer, for an invention of certain improve-- 
ments in the construction and arrangement of preparation 
and spinning machinery. — [Sealed I7th June, 1837-] 

The nature of the invention, communicated to me by a 
foreigner residing abroad, consists, firstly, in an improved 
arrangement of machinery for preparing the leather, and 
placing the same on the rollers used in preparation and 
spinning machinery; and, secondly, in an improved con- 
struction or arrangement of machinery for driving the 
spindles of the preparation machine, known by the name 
of the bobbin and fly frame, which construction or arrange- 
ment is equally applicable to other preparation machines 
requiring a similar rotation of the spindles; and the 
manner in which the same is to be performed and carried 
into efiect, is set forth and described in the annexed draw- 
ings and the following description, the same letters and 
figures of reference indicating the same parts throughout 
the whole of the drawings :— r 
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; The first part of my improvements^ or that wUehappar-- 
tains to the preparing of leather, and coyering or placing 
the same on the roUers^ is delineated in various views and 
sections in Plate XI. ; and I shall now proceed to describe 
the construction and mode of operating with refera^ce to 
the figures there represented. Fig. 1^ represents a firont 
vieWj and fig.. 2^ an end view of an improved machine for 
the purpose of grinding or cutting the surfisu^ of leathelr 
designed for the purpose of covering rollers, and to reduce 
it to an equal and tmiform thickness^ which is essential to 
the covering of rollers^ so as to present a perfect and cylin- 
drical external surface when completed; at the same time 
producing arough internal surface on the leather, which 
prevents its turning on the cloth coverixig with which the 
metallic roller is first covered. Fig. 3, is the driving end of 
the same machine, on an enlarged scale; fig. 5, is the re<* 
verse end, and fig. 4, a transverse section ; fig. 6, is a per* 
pendicular lateral section through the driving shafts of thiij 
machine, and fig. T, is the same, through the delivering 
rollers o, g, which will be hereafter explained; fig. 8, ia a 
plan view of the machine. 

AU these figures having the same letters of reference, it 
will be easy to refer to that in which the part spoken of in 
llie following description is best seen. Returning to figs* 
1, and 2, a, represents a drum placed on the driving shaft 
of the machine, which receives motion in any convenient 
manner ; and b, is a cross strap, conveying motion to a 
pulley above on the shaft of tiie cylinder c, whidi is con-> 
atructed of steel, fluted in a lateral direction, with grooves 
of about one-tenth of an inch distance, and afl;erwarda 
turned with a spiral groove of the same pitch, so as to form 
the sur&ce of the cylinder into a rasp or continuous sur&ce 
of diamond joints. 

The way in which tins cylindrical rasp is supported will 
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ht beet Mm at fig. 6^ one 6nd being seeiDfed ill tht eonical 
support^ into whieh it ia foroed home by fneans of th« 
icrew c^ and the other supported by the aci^w itself* 
This cylinder I drive about one thousand revohitionB per 
minute. Immediately above the revolving rasp t, is plaeed 
the straight edge d> the position of which is governed and 
regulated by means of the three screws u^, n*y tf^ which 
determines tiie distance or space between it and the sur* 
ftce of the revolving rasp Oy for the form and consl^uotion 
of which see figs* 4> and 6. Immediately below the rev<dy« 
ing rasp c, is plaeed a circular brush b^ which is dev<dved 
by means of a strap firom the drum A^ in an opposite or 
eontrary direction to the underside of the circular rasp 0, 
thereby keeping the rasp clear of any leather or dirt which 
may accumulate on its surface^ as hereafter explained t r, 
represents a pair of fiiction rollers, and o, a pair of deEver- 
iftg rollers, which are weighted and geered together, and 
l^eceive a slow motion by means of bevils through th^ 
Upright shaft o, driven fi'om the driving shaft by a wonn 
and worm-wheel at o 2 ; h, and n 1, are rests or circular 
rods for grinding the leather in the process of preparatioft. 
Supposhig a strap, fillet, or continuous length of leather, 
t{ a width suitable for the covering to top rollers, to hk 
passed between the iftiction rollers f, in the direction indi- 
cated by the line i, i, (see fig. 4,) over the rests fi, and 
H 1> and under the straight edge n ; and, lastly, hetwetA 
the drawing or delivering roller o, it will be unifbrmly 
drawn forward in the direction indicated by the arrows, al; 
the same time that its surface is subjected to the rasping 
action of the cylinder c, the amount of which action h 
governed by the position of the rest or strdght edge D, at 
the same time that the rasp c, is cleared of dust df leather 
which may accumulate by means of the revolving brtish ft^ 
wfai<^ is drivcm below, a» seen at flgd. 1, and 9. 
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I womUL here remftrk^ that I have found this melibod cf 
napbg and equaliau]^ the surface of soft leather suitable 
for the intended purpose^ fiur superior to any] attenq^ts 
at cutting the 8ame> inasmuch as it is not inregukurlj 
stretched^ and the rough surface left by this process is 
df siraUe in the subsequent operation of placing it firm on 
the woollen yfiHx which the metaUie roller is generally first 
eoYered* 

The leather being prepared by this machine^ and in the 
mode abpTe described^ is next cut into suitable lengths^ iuid 
formed into cylindrical tubes in the ordinary manner^ in 
whieh form it is forced or placed on the rollers by another 
machine^ which I shall now proceed to describe, fig. 10^ 
rspreamts a firont view, and fig. 11, tm end view of the 
machine in a complete form, driven fixim the drum il. 
Fiigs, 12, 13, 14, 15, 16, and Ij, are detached parts of the 
sapie machine on an enlarged scale, which will be referred 
to as I proceed with the description, always bearing ii^ 
mind that the same letters indicate the same parts through** 
out: referring to figs. 10, and 11, l, is a loose pulley, 
driv^li by a strap flx>m the drum k, below, which either 
runs free, or is connected with the horizontal screw m> bj 
meaua of a clutch on the boss, as best seen at %s« 12, an4 
13* The position of the pulley h, being governed by th^ 
pressiu-e of the foot on the treadle n, which tightening th^ 
hai^ or cord seen at fig. 1, and forces the horizontal stop 
rod o, in the direction to connect the pulley ti^ with th^ 
Ksrew liij while the wei^t p> acting in an opposite direc* 
tion^ diseonnecta the puUey h, a3 soon as the pressure on 
the treadle n, is removed^ Parallel, and on each side of 
^ screw M, are placed ^e two guide rods ^ q, which 
e^rry % nmsH shdiag carriage r 1, as best se^ at figs^ 1% 
1% %sA 16, provided with the horizontal rod or forcer &• 
la the c^s^ and connected with this cKiiage r l^ i^ 
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placed a pair of plyers or vibrating levers^ the lower part 
of which constitute a nut to correspond with the screw m^ 
when forced together, but which is free of the screw when 
Cfpen, so that when closed or forced together by the levers 
or arms s^ s, (see fig. 16,) and held by the catch with which 
they are provided, the carriage R.lyls carried forward by 
the rotation of the screw m^ in the direction indicated by 
the arrow ; but when the catch is removed from the arms 
or levers s^ s, and the nut allowed to free itself from the 
•crew M> the sliding carriage b 1^ may be run or passed by 
hand^ in the opposite direction : t, represents a series of 
straight elastic springs, similar to the spring used as the 
main spring in a watch. These are placed round a common 
cenirc, andheldfinn at one extremity bymeans of an open 
nut, the construction of which will be best seen at fig. 14, 
and the position in which the same are placed, at figs. 10, 
12, and 13. Fig. 15, is an enlarged end elevation of the 
driving end of this machine; fig. 16, a transverse section-; 
and fig. l7f Bn end view of the opposite end to that at 
which it is driven. 

To (^erate with this machine, a cylinder or covering of 
leather must be the first passed over the springs t, the 
elasticity oi which permits it to be run on by hand without 
any efibrt, and the carriage r 1, and forcer r, run back free 
of the screw m, which is at that time fireed firom the driving 
pulley L. A roller, properly prepared with woollen or 
other suitable covering, is then placed in the position u 2, 
see fig. 10, and the levers s, js, forced together by hand, 
which bring the nut, at their lower extremity, in contact 
witii the screw if, with winch it is held by the catch 
already described ; the foot of the operator is then placed 
on the treadle n, and the pulley l, connected to the screw 
Iff, which traverses the forcer r, forward, and places the 
roller within the cylindrical leath^ placed on the springs t; 
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As soon as it is in the proper position^ the operator presses 
the leather covering by hand^ and the roller^ along with 
the leather coverings is forced forward by the part r^ and 
relieved from the springs t^ in a finished state. The foot 
is then taken oflf the treadle n^ and the catch from the 
levers s^ s^ and the carriage r 1^ moved by hand to its 
former position preparatory to renewing the same opera* 
tion. The covered roller beiiig thus foiled off the springs 
T^ a new cylinder of leather is plsiced' in the same position. 
The second part of my improvements^ which consist in 
an arrangement for driving the spindles of the bobbin and 
fly irame^ and similar preparation machines^ is shown at 
fig. 18^ which represents an end elevation^ and fig. 19^ a 
plan of two spindles u^ u, placed, as they generally are^ in 
two rows in this machine ; and w^ is an horizontal shaft 
passing between the spindles the whole length of the ma^ 
chine. This shaft w^ is provided with a series of driving 
ii^heels x^ cut in a peculiar manner^ with spiral teeth> as 
Represented in the drawing, which geer into smaller pinions 
dr wheels of the same construction y^ placed on the respeo-< 
tive spindles u. Fig. 20, represents an end elevation, and 
fig. 21, a plan of another modification of this driving appan 
ratus, in which the double face wheel z^ which I name a 
radial screw wheel, is substituted for two of the wheels x^ 
in the former figures. The construction of the wheel Zj 
will be clearly seen by reference to the drawings^ driving 
a spindle firom each surface^ and the effect is very similar 
to that produced at figs. 18, and 19^ except that the differ- 
ence between the driver and driven wheels is increased* 
This improved mode of driving possesses all the advantages 
of bevil or skew gear usually used for the purpose, at the 
same time that a single shaft w, drives both rows of spin- 
dles^ instead of requiring a separate shaft to each row of 
spindles, as in the ordinary arrangement. 
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Having now described my certain improvements in the 
constmetion and arrangement of preparation and spinning 
machinery^ together with some of the advantages derived 
fiom the application of these improvements^ I declare that 
I do not chum any c(Hnmon^ separate^ or well-known part 
of the machinery described) but I do claim, as regards the 
first part of my invention, the general arrangement of both 
machines, together with the applicati<m of the quick re- 
volyiiig circular mp 0, in the first machine, and the appU. 
cation of the spring-head, formed by the t, springs in the 
second machine i and, as regards the second part of my 
invention, I am fully aware that similar wheels to those 
represented, have already been constructed and used for 
various purposes. And I make no claim to the construc- 
tion of such wheds separately ; but I do claim the appli- 
cation and arrangement of such wheels as set forth and 
described, and as applied to the bobbin and fly frame or 
similar preparation machines. And such improvements 
being commimicated to me by a foreigner residing abroadj^ 
and being, to the best of my knowledge and belief new, 
and never before used in that part of her Majesty's 
dominimis called England and Wales, and the town of 
Berwick-upon-Tweed, I deUver this as a true and faithful 
specifieation of the same. — [Inrolkd in tie Inroknent 
Office, December, 1837*] 



To Edward Cooper, ofStaverton, in the county of WUta, 
clothier, f(yr his invention of an improvement in the 
making or maniifacttiriny of soap. — [Sealed 21st April, 
1838.] 

Tfixss improvements in the manu&cturing of sogp con* 
sist in the employment of an oleaoinQUs subotonce es^tracted. 
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from the (seeds of the sesamum phnt^ a native o^ £ast 
India^ which is imported into this country in lar^ quati^^* 
litiefi^ in the form of oil, and also in the seeds, which, by 
compression, yield the oil in very considerable abundance. 
This oil I use in the same way as olive oil or other oleagi- 
nous or fatty matters, by mixing it with alkaline materials 
in the way that soap is usually made. 

The quantity of alkaline materials to be employed with 
any given quantity of the oil, must depend upon the 
strength and goodness of the oil, of which practical experi- 
ence in the art of soap making alone can determine. The 
soap so produced is much superior in its working proper- 
ties to other soaps, and can be made at a considerably 
reduced cost. 

The subject, therefore, of my invention, and that of 
which I claim the exclusive use imder the above in part 
recited Letters Patent, is the employment of the oil ob- 
tained from the sesamum plant for the making or manu- 
fecturing of soap.— [/nroWerf in the Rolls Chapel Office, 
October, 1838.] 

specification drawn by Messrs. Newton and Berry. 



To Heney Goschen, of Crosby-sqtiare, Bishc^sffute^ 
street, in the city 0/ London, merchant, for an invention 
0/ improvements in preparing flao^ and hemp for spinninff, 
being a communication from afcyreigner residing abroad. 
[Sealed 19th July, 1837.] 

This invention is described In the specification somewhat 
in the following manner : — Small bundles of flax that have 
been well combed upon the hackle, which will be hereafter 
described, are taken and tied round in three or four places, 
aind then placed in a boiler filled with water : the flax must 
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be boiled fdr an hour^ and afterwards rinsed in cold water^ 
and then hung up to dry in the open air. After the flax is 
•well dried^ it must be boiled a second time for about an 
hour, and rinsed in cold water, and dried as before ; after 
which it should be submitted to friction, either by passing 
jit between two revolving rollers, made of wood or other 
suitable material, or friction may be produced by rubbing 
tiie flax between the hands. 

It is then submitted to the action of a ley, called by the 
Patentee, No. 1, and hereafi;er described. This ley is pre- 
pared in a boiler, and when it arrives at the boiling point, 
;(he flax is placed in it and boiled for two or three hours* 
It is fit)m thence removed to a vessel containing hot water^ 
and allowed to remain there for about an hour, after which 
it is linsed in cold water; it is then dried in the open air, 
and rubbed or rolled as above described. The flax is then 
.submitted to the action of the ley No. 2, in which it is 
hotted for two hours or more, from whence it is removed to 
a vessel of hot water, in which it remains until the water 
has become cold ; it is then well rinsed in running water, 
and afterwards dried, and rubbed or rolled as before ; and 
if^ afl;er this treatment, the flax should not be found to be 
of the requisite white colour and fineness, it should be 
boiled once more for two or three hours, as the case may hcj 
in the ley No. 2, and afterwards rinsed and dried, as before 
mentioned. 

After this is done the bundles of flax must be untied, 
and all the stalks straightened and glazed with a roller 
made of wood or other suitable material: this roller nmst 
not, however, be too large. The flax must now be combed 
z& softly as possible upon a hackle prepared for that purr 
pose, the two ends being first firmly tied together. 

The manner of prepaiing the leys Nos. 1, and 2, is de- 
.scribed in the specification as follows : -^To prepare ley No. 1 , 
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to twenty-seven tenths of gallons of cold water add two 
pounds of ashesy (wood ashes^ we suppose, though not so 
stated in the specification^) and about a quarter of a pound 
pf white soap; this mixture is then boiled up several timea^ 
after which the flax is put into it. To make the ley No. 2^ 
which is prepared without ashes., one pound of soap must 
be so entirely dissolved in twentjr-seven tenths of gallons 
of cold water, that not a single particle of the soap should 
remain unmdted. The boilers used in these processes may 
be made either of copper or cast iron; their size wiD^ of 
course, depend upon the extent of the establishment; and 
it should be observed that the flax must not be pressed 
down in the boQers too much, so that there may be room 
enough to stir the bundles about during the boiling process^ 
The hackly for combing the flax when in its raw state;, 
should be about ten inches long and four inches wide^ 
and the teeth must be round, and made of pieces of sted 
fixed in a strong board, and placed about one indi apart 
firom one anotber. The teeth should be strong enough to 
prevent them firom being easily broken, and they may be 
about five or six inches long, and stout in proportion* 
The hackle to be employed for combing the bleached flax 
need only be about four inches long and two indies wid^ 
and the teeth, in this instance, are made of sted, and may 
,be about one inch and a half long, and of such a thickness 
that when fifteen of them are placed together, the cnrcum- 
ference of their lower end should not exceed one inch ; the 
teeth, in this madiine, must be about a quarter erf* an inch 
apart. The Patentee now proceeds to describe the treat*- 
ment to which hemp is subjected preparatory, to spinning. 
The hemp is first carefully separated firom the tow and oth^ 
extraneous matters., and formed into bundles, which are 
tied round the centre and at both ends, care being taken 
that they are not too large, or that they are not tied too 
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tight. The bundles of hemp^ so pr^ared^ are then put 
into a wooden tub^ and boiling water is poured over them, 
and the hemp is allowed to remain thus immersed until the 
water has become cold. The hemp is from thence trans- 
ferred to a boiler filled with water, in which it must be 
boiled for three or four hours ; it is afterwards rinsed in 
cold water and dried in the open air, and then again boiled; 
but it is not necessary to pour hot water over it previous 
to the second boiling. 

This boiling, rinsing, and drying process must be re- 
peated foiu* or five tknes ; and it should be observed, that, 
after the last time of boiling, the hemp ought to be well 
rinsed, and dried with great care; and when sufficiently 
dry, the bundles are to be untied and the hemp combed 
upon the ordinary hemp hackle ; it is then to be arranged 
in bundles of a moderate size, and tied round in four or five 
difierent places, and in this state boiled for five or six hours 
in the ley No. 1, in the same manner as the flax. This 
process is repeated from four to six times, according as it 
may be considered desirable, Ihe hemp having been pre- 
viously well rinsed in cold water and dried every time 
before it is submitted to the ley ; and after it has acquired 
the requisite whiteness it must be boiled once in the ley No. 
^y for four or five hours, after which it is to be taken out of 
the bdler and put into a wooden vat or tub, and have boil- 
ing water poured over it. 

It is then allowed io remain in the vat for two or three 
hours, and then thoroughly rinsed in clear cold water, and 
carefully dried; and after this is done, the bundles are to be 
untied, and the fibres straightened and glazed by being 
passed between wooden rollers, as is the case with the flax. 
The hemp is then cut into two or three parts, according to 
its length, and combed softly on the same description of 
hackle as ftat above described for combing the bleached 
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flax^ with thifl difference enly^ that the hackle for the pre*- 
pared hemp should have triangular teeth in place of the 
round ones used in the hackle employed for combing the 
bleached flax. 

The Patentee says^ in conclusion^ that he claims as his 
invention^ the mode or process of preparing flax and hemp^ 
as above described. — [InroUed in the Inrolment Office^ 
January^ 1838.] 



To Miles Bbbbt^ of the Office far Patents^ 66^ Chancery^ 
lane^ in the county of Middlesex, patent agent, civil en* 
gvtieer and mechamcal draftsman, far a new or improved 
method of applying certain textile and exotic plants as 
substitutes, in various cases, for flax, hemp, cotton, and 
silk, being a communication from a certain foreigner re- 
sidsng abroad. — [Sealed 14th May, 1838.] 

The textile and exotic plants from which are to be ex- 
tracted the fibres to be employed as substitutes for flax^ 
hemp, cotton, and silk, are the following : — Firstly, the 
musa, or the plaintain or banana plant of every kind or 
variety; secondly, the cannacorus plants of every sort or 
kind; thirdly, the ficus or fig-trees; fourthly, the agave 
or aloes of every sort ; fifthly, the karatoo plants ; sixthly, 
the ananas or pine-apple plant ; seventhly, the cocos or 
cocoa tree plants; eighthly, the palmae or palm tree; 
ninthly, the macau tree or plant; tenthly, the phomium 
tenax> or New Zealand flax ; and, eleventh, the saccharum 
oflicinanim, or sugar canes ; and in general all the textile 
plants which grow between the tropics, and where the fol- 
lowing processes of preparation are to be performed, so 
as to render them fit and proper for exportation to this 
€oiintcy> and prepared ready for use, thereby obviating 
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the necessity of transporting or bringing them over m th6 
rough or natural state^ with all the useless^ unnecessary^ 
or extraneous matters which are not wanted with the 
fibres^ as hitherto has been the case^ and which extraneous 
matters are much easier and better extracted or separated 
from the fibres when in the green state^ or when fresh 
gathered in the country where they grow, than when dried 
and exported in the ordinary manner. 

The fibres of the above textile or exotic plants are to be 
extracted either by steeping them in water, and making 
them ferment, or by passing or crushing them between 
fluted cylinders or rollers, by pounding, falling, pressing, 
or grinding them, which operations disengage the fibres 
from the gluten, resinous, or other vegetable matters which 
bind the fibres together. 

When the fibres are thus extracted, they are to be 
bleached, by boiling them in water, or alkaline, chloride, 
or other chemical bleaching solutions, heated by a naked 
fire, or by a steam bath, and then washed in clean water. 

These substances being thus washed and bleached, are 
to be well-dried, tod packed up in bags or barrels for ex- 
portation from the places where they gi'ow. 

The fibres thus prepared are to be combed, heckled, and 
dressed in the way usually employed for hemp and flax^ 
and are to be used either separately ; that is to say, e^h 
sort by itself, or mixed together, to make ropes and cables^ 
which are to be manufactured by the ordinary processes, 
and are to be coated with tar, or are to be employed with- 
out any coating, according to the use they are intended for. 
Such ropes may be used as substitutes for hemp ropes in 
the erection of buildings, in mines, in agriculture, in ma« 
chinery, and other like purposes. 

The fibres which are most brilliant in appearance, or 
those that are the softest and most glossy^ are to be used 
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for making plain or raised tissues^ which may be djced in 
every colour^ and also for making ornamental ropes for 
looping up curtains^ bell-pulls^ cords^ tassels^ and trim- 
mmgs ; diooting bags^ girths^ and a great number of fancy 
articles imitating silk or cotton. 

The refuse^ or coarsest fibres^ may be employed either 
for making coarse ropes^ cables^ strings^ and the like^ or 
may be reduced into pulp for making paper^ and are 
thereby a further substitute for flax^ hemp^ and cotton. 

If the fibres of the above plants were to be extracted 
merely for making paper^ the said plants might be cut up 
into pieces by the machinery generally used for chopping 
carrots^ turnips^ beetroot^ &c. ; or they might be treated 
whole^ in the manner above stated. — [Inrotted in the RoIIb 
Chapel Office, November , 1838.] 

specification drawn by Messrs. Newton and Berry. 



To John Pearse^ of Tavistock, in the cotmty of Devon, 
ironmonffer,/or his invention of an improvement or im- 
provements in the construction 0/ wheels. — [Sealed 19th 
July, 1837.] 

This invention is a method of applying wooden spokes 
to wheels, in such a manner that they may support the 
downward pressure of the load when below the axletree ; 
and when the weight is above the axletree, they sustain 
the carriage by the property of suspension. The way in 
which they are caused so to act, is by permanently fixing 
the spokes to the felloes, and also to the naves of the wheel. 
In addition to the spokes, the Patentee appUes certain 
diagonal stays, by means of which he is enabled to make 
upright wheels of a more durable kind and of greater 
strength than has heretofore been accomplished. 

Fig. 5, Plate X., represents a side view of a wheel, and 
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fig. &f a transverse section^ constructed according to the 
present improvements: a, a, are the regular spokes^ to 
which are adapted diagonal stays b, by for taking off part of 
the strain : the ends of the spokes that are fixed in the 
felloes Cy Cy are constructed in such a manner by dovetail- 
ingy th^t they may sustain the load without its being pos- 
sible to draw them towards the nave by the load. The 
spokes are fixed to the felloe by pins or dowels of iron^ in 
addition to the ring of tire. 

The Patentee concludes his specification by sayings that 
he lays no claim to the parts separately; but what he 
claims as his invention^ is the mode herein described^ of 
constructing and applying wooden spokes with diagonal 
stays^ to the felloes of wheels^ in such a manner as to act 
on the double principle of sustaining the weight of the 
load from above, by suspension, and from below the nave 
by propping, and for the mode of applying the diagonal 
stays to take the strain of the load on the wheel. — [InroUed 
in the InroJment Office y January y 1838.] 
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(Continued jfrom p. 175.) 

May 1, 1838. 

Joshua Field, V. P., iu the chair. 

Oa Haddart's Rope Manufacture. By George Drysdale 

Dempsey. 
The above comiBaiiication on the improvements in rope mana- 
faotare, introdaced by the late Captain Huddart, contains a gene- 
ral account of the successive improvements introdaced, and ade*- 
scription of. the machinery invented by that celebrated man , and 
erected at Limehouse. 
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Ifc i8 accompanied by ten sheets of drawings of the nacbiaery^ 
The preceding commanication haying been laid before the 
meetings a diseussibn took placoon the relative strength of the. 
cables of Huddart's and the ordinary manufacture. The strength 
of two«inch rope of Haddart's, when compared with that of the 
ordinary manufacture^ is as 8 to 5^. The increase of strength 
was greater for large ropes than for small. The best test of the 
wear of ropes are those of mines. A five-inch Huddart's rOpe 
has been found to last twice as long as a six-inch rope ; the 
weight of the former is much less, consequently there is a great 
saving in powier as well as in durability. It was stated that 
there was danger of the tar being of such a temperature as to 
charthe yarns ; tar of the temperature of boilibg water was the 
nest. ' 

May 8, 1838. 
The Pkesident in the chair. 

■ 

On Huddart's Rope Machinery. By £• Birch. 

In this commanication the aatbor has described the general, 
mode of manufacture^ prior to the improvements introduced by 
Captain Huddart, and the establishment of the works at Lime*'' 
house. 

It is accompanied by fifteen sheets of drawings of the ma- 
chinery. ■ 

On the relatire Heating Powers of Coke and Coal in Melting 
Glass. By Apsley Pellatt^ Assoc. Inst. C. B. 

The object of this paper is to confirm some statements of Mr* 
Parkes, as to the calorific power of coke and coal from estperi- 
etace of the author^s in melting glass. The gteat losd of heat 
arising from the flame and anconsumed gaseous portions of this 
fuel being driven up the fiues^ when the furnaces are heated by 
coaly and the fact that coke succeeds better than coal in anneal- 
ing glass, determined the author to persevere \ot a month in 
heating the furnaciss with coke, and to compare the result with 
those obtained when the best coal was employed. 

The construction of the furnace and the arrangement of thb 
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pots and flaes are described. The furnace is somewhat rever- 
beratory, being between an air famace and an oven ; the smoke 
and flame not escaping at .the top» bat being drawn to fines 
betwixt the pots, which are set roand in a circle. For the por« 
pose of obtaining sufficient heat about the points and sides of 
the pots, there are small holes, called *^ bye-holes/' throi^h' 
which the flames should play outward in a length of 5 or 8 
inches* The healthful action of the furnace is indicated by the 
length of the flame issuing from the bye-holes and tops of the 
flues. Great care is requisite in regulating the supply of air, 
too much air endangering the pots, too little checking the . heat 
of the furnace. The bars were obliged to be placed at 2 inches 
apart instead of 1^ ; the greater concentrated heat of the coke 
not only requiring more air, but haying a tendency to melt the 
bars : lumps of fire-brick also were thrown in to supply the 
deficiency of clinkers. To make, however, the flues and bye* 
holes draw well^ it was necessary to use ^th of screened coals 
with f ths of good coke, by measure. The following is the re* 
suit :<^For nine months the consumption of coals for a 7 pot 
furnace was 18 tons per week. For four months, on the new 
system, the consumption was 10^ tons of coke and 5 tons of 
screened coals per week. Deducting then these 5 tons, it appears 
that 10^ tons of coke are of the same value as 13 tons of coal, 
or there is a saying of near 20 per cent, in the weight of fuel, 
and a superiority of 25 per cent, in the heating power of coke 
above that of coal. Considerable advantage is also derived from 
the saving of the pots and in other incidents peculiar to the 
manufacture of glass. 

Mr. Parkes observed that the preceding statements had more 
than confirmed his results. From the statements of Mr. Pambottr» 
on whose data his calculations had been founded, it appeared 
that gas coke was inferior to Worsley coke by 12| per cent. ; in 
his reasonings he had allowed 20 per cent, as the difference 
betwixt good coke and coal ; but according to the results given 
by Mr. Peliatt, that allowance ought to be 32^ per cent. He 
vft» of opinion that the advantage to be ascribed to the screenings 
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wtt part chemical and part mechanical. The coal wonld fill up 
the interstices of the coke^ and prevent the air from escaping 
nncoDsnmed. 

Mr. Pellatt remarked, that the safety of the pots was a very 
important consideration. By the terms hard smd soft coke> he 
understood fonndry and gas coke ; the former gave a much more 
intense heat, and lasted longer. The coke he had used was gas 
coke, and about 14 cwt. to the chaldron. Mr. Fox stated that 
the coke in use on the London and Birmingham Railway is about 
the same weight. It was stated that coal which lost ^th in 
the weight gained ^th by coking. 



May 15, 1838. 

Joshua Field, V. P., in the chair. 

Mr. Brunei stated that they were at present more inconveni- 
enced by fire than by water. Some of the gases which issue forth 
ignite very rapidly ; and the reports from Guy's Hospital stated 
some of the men to be so injured by breathing these gases> that 
small hopes were entertained of their recovery. The explosions 
are frequent, and pat out the candles of the workmen ; but the 
largeness of the space prevents their being dangerous. The 
thickness of made ground above them is about eighteen feet He 
conceives that these deleterious gases issue from the mud of the 
river ; they proceed from a corner at the top. They had used 
chloride of lime, but without any great success ; there appeared 
no remedy for the inconvenience. The breathing the gas pro- 
duces sickness. 



A communication was read from Mr. Timperley, of Hull, on 
the explosion of the boiler of the Union steam-packet at that 
place last summer. This was attributed to the water in the 
boiler having become so far reduced as to lay bare the tops of the 
floes, which would probably be heated to a very high temperature. 
Water coming in contact with them in this state, on a sl^ht 
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laterid motion of the vessel^ steam of safficient intensity to pre« 
duce the effects described might be produced. 

Mr. Macneill stated^ that the boiler plates had, in the above 
ioitancey been rent across like a sheet of paper* There vras not 
a single rivet broken. 

A long discussion took place on the causes to which these ex« 
traordinary effects could be referred : the violence of the explo- 
sion on burstiogy appearing greater than could be referred simply 
to the pressure of the steam. If the water were su|^sed to be 
decomposed by contact with the hot plate8» some of the oxygen 
would be absorbed by the metaU and the proportion requisite for 
an explosive mixture destroyed. But there were great difficul- 
ties in conceiving the decomposition of water by the plates of a 
boiler. The commission of the Franklin Institute concluded this 
to be impossible. 

It appeared then that there were grounds for doubting the fact 
of the presence of oxygen^ such as would cause an explosion, 
Ahd it seemed almost unnecessary to resort to any such expla- 
natidn, as the suddiBu generation of steam of high elasticity 
would produce a pressure sufficient to blow out or rend the boiler 
ill the weakest part* before the pressure could be transmitted 
through the steam to the safety valve. The transmission of pres- 
sure through an elastic fluids requires time, but the action on the 
solid is instantaneous. 



Steam Expansion Table. By George Edwards^ M. Inst. C.E. 

A pap^r by Mr. Edwards was read* descriptive of the prin- 
ciple and method employed in dividing his steam expansion table, 
an account of which had been laid before the Institution last 
session. 



May 22, 1838. 

The President in the chair. 

The mi&otes of conversation on the explDsioii df steam 
boilers having been read^ considerable doubts were expressed as 
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to the probability of the formation of au explosion under the cSr- 
camstances in the interior of the boiler. It was suggested, whe- 
ther B large portion of hot sarface might not become suddenly 
exposed by the cracking off of the incrustation on the sides of the 
boiler. The metal expands more rapidly than the incrustation ; 
portionn of the latter may crack off, and expose a large extent of 
hot surface to the steam and water : a sudden Increase in the 
elastic force of the steam would necessarily ensue. The incrus- 
tation is itself a bad conductor of heat. 

Mr. Field, in reply to a question respecting the rapid decay of 
the bottoms of copper boilers, stated, that copper is very rapidly 
injured by repeated heatings, and will not long bear high degrees 
of temperature. 

Mr. Cubitt stated that he had not known of any case of explo- 
sion of a boiler containing plenty of water. With respect to a 
recent accident in America, which had taken place soon after the 
boat had started, he thought that a boiler was more likely to be 
short of water at starting than at any other time ; for the steam 
will probably have been blowing off for some time, and the meh 
neglected to supply the boiler ; whereas, after the vessel has 
started, the pumps worked by the engine supply the boiler. He 
should think that a boiler is more likely to be short of water 
before or just after starting, than at any other time. 

Mr. Field stated that the vessel had stopped, and the explosion 
took plaq^ while taking up a passenger : the safety valve had 
been held down. In all these cases of explosion the difficulty 
which he experienced was, how to account for the pressure 
being suddenly increased by the amount which must be supposed* 
It did not appear to him sufficient to suppqse that water flowed 
over hot flues* If the whole of the top of the flre-place were red 
hot, this could not produce the effect. The steam boilers in 
America are generally of a form ill-adapted to resist pressure. 

Mr. Buddie stated} the only clearly ascertained fact seemed to 
be, that these explosions took place when the boilers are dry. 
He had a case of twin boilers, standing side by side s the dry one 
exploded ; po cause could possibly be assigned, but that il was 
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dry. The steam commanication betwixt the boilers was free, 
by a pipe eight inches diameter. It was not a collapse ; and 
the boiler was torn into a thousand pieces^ There are two dis- 
tinct cases ; the one a rent or bursting, tlie other an explosion, in 
which the parts are thrown to a considerable distance. 

Mr. Cubitt called attention to the remarkable case mentioned 
by Mr. Buddie, of two boilers connected together by a steam 
pipe of eight inches diameter, the communication free betwixt 
them, but one short of water ; the other having its proper quan- 
tity of water. . The dry boiler blew up with a great explosion, 
the other remaining uninjured. The steam was blowing off at 
the time. With respect to tlie nature of the report, Mr, Buddie 
stated that he had not himself heard it, but it was represented as 
sudden and short : any representation of this nature cannot be 
depended on, as two persons situated in different positions will 
give very different accounts. This had occurred to his knowledge 
on the explosion of a coal mine. He was close by, and thrown 
down ; the report was smart like that of a six*pounder; at two 
miles off it was like a peal of thunder, shaking the houses and 
throwing down the furniture. One peculiar feature in the explo- 
sion of the steam boilers is, the rending and crumpling np of the 
boiler plates. The plates are rent and twisted as if of paper. 



3li«(t of llatmtft 

Granted in Scotland between 22d November and 22d December, 1838. 



To Robert Beart, of Huntingdon, miller, for improvements in ap* 
paratus for filtering liquids. — 27th November. 

-p* Auguste Victor Joseph Baron De Asda, of Mill man-street, 
Bedford-row, in consequence of a communication made to him 
by a foreigner residing abroad, for improvements in producing 
or affording light, which he intends to denominate a solar light. 
-^29th November. 

*-!- John Barnett Humphreys, civil engineer, for improvements in 
marine and othei steam engines.— 29th November. 
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to Richard Lamb, of David-row, Soothwark, for improvements 
in apparatus for supplying atmospheric urinthe production 
of light and beat — 29th November. 

— James Timmens Chance, of Birmingham, glass mannfactorer, 
for improvements in the manufacture of glass. — 29th Nov. 

— Paul Chappe, of Manchester, spinner and manufacturer, for 
certun improvements in the means of consuming smoke, and 
thereby economising fuel and heat in steam engine or other 
furnaces or fire-places, which improvements are also applicable 
in preventing the explosion of boilers. — 30th November. 

— Samnel Seaward, of the Canal iron-works, Poplar, engineer, 
for certain improvements in marine steam engines. — ^30th 
November. 

•— Henry Davies, of Stoke Prior, engineer, for certain improved 
apparatus or machinery for attaing mechanical power; also, for 
raising or impelling fluids, and for ascertaining the measure of 
fluids. — 1st December. 

-— Joseph Bolton Doe, of Hope-street, Whitechapel, iron-foun- 
ders, for improvements in apparatus in the manufacture of soap. 
— 1st December. • 

— Fanqnet Delarue, jun., late of Dnville, near Rouen, France, 
now at the London Coffee-honse, London, for certain improve- 
ments in printing and fixing fast, red, black, and other colours 
npon cotton, silk, woollen and other fabrics, without the 
usual process of dyeing. — 11th December. 

— - Theodore Cotette, of the Haymarket, London, civil engineer, 
for improvements in extracting the salt from sea or salt water, 
and rendering it pure or drinkable, and in purifying other 
water. — 14th December. 

— Henry Adcock, of Mount-place, Liverpool, civil engineer, for 
certain improvements in the raising water from mines and 
other deep places. — 14th December. 

-^ William Thorp and Thomas Meakin, of Manchester, silk ma- 
nufacturer, for certain improvements in looms for weaving ; 
and also a new description of fabrio to be produced or woven 
therein.— 14th December. 
VOL. XIII. 2 I 
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Tg ^lliara Crpfts, pf Radford^ m^piiine maker, fof improrements 
IP tlie m^naf^cture of lace.-rl4th Oecefob^r. 

•— Joseph Green, of Ranelagh-grpv^, Chelsea, for an improve- 
ment \n ovens. — ^21 at December* 

— ThpiDM Nicholas flaper, of Greek-street, Soho, for improve- 
^entQ in repderiog fabrips and leather water proof.?— 21 st Dec. 

?-? Jpbii Howprtb^ pf Alderpiftobury, London, mannfactiirer, 
partly in consequence of a commnnication from a ceftain 
Ibreigner residing abroM, find partly by invention of Uis Qwn, 
for certain improvements in machinery for spinning, roving, 
doublings and twisting cotton and other fibrous materiala. — 
21 St December. 



SEALED IN ENGLAND. 

1838. 



To John Smallj of Old Jewiy^ merchant^ for impfove- 

moits in the manufacture of thread or yam and paper, hy 

- the application of certain fibrous materials not hitherto so 

employed.^ — Sealed 1st December — 6 months for inrolment. 

To Peter Taylor, of Birching Bower, in the county of 
Lancaster, rope-maker and slate-merchant, for improve- 
ments in machinery for propelling vessels, carriages and 
machinery, parts of which improvements are applicable to 
raising of water. — Sealed 1st December— 6 months for 
inrolment. 

To Ambrose Bowden John3^ of Plynaouth, artist^ for 
his invention of improvements in colouring or painting 
wallfii and other sur&ces. — Sealed Is^ Decembo* — 6 mimtbs 
for inr<)hnent. 

Tp Jasnes Hartley^ of Bishop W^anuQuth> glaaa manu- 
facturer, for his invention of improvements in the manufiu;- 
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tttre of gladSi^ Sealed 1st Deceniber— 6 menthd for intol- 
^ent* 

To lliecNlore Cetistte^ of the Haymarket^ civil engine^t*^ 
for improvements in extracting the salt from s^ ^i sftlt 
#ater^ and tendering it jpure or dHnkable^ and hi {itiriQrihg 
other water.— ^Sealed Ist Dee. — 6 Inonths for inrbbiient. 

1*0 Jbhn Player, the jrcmnger, of Loiighor, iieiU- SWcUift^ 
6htmoi^an> for improveiti^nts iii fufhad^ isUid fir^{>)ilceil^ 
for consuming anthracite and other fiiel, ftr geneniting 
steam, evaporation, smelting and heating iroii aiid c^hef 
metals. — Sealed Ist Dfecember — 6 moiiths for inrolment* 
' 1*0 William Pontifex, of Shoe-lane^ in the city of Lohddn^ 
Coppersihith, for improvements in apparatus and materials 
CTuployed in fflterihg and clarifying waters and dther 
liquids. — Sealed 1st December — 8 hibnths for ihrdhneht; 

To John M^Curdy, of Tonbridge-place, New-road, fi3f|.^ 
fdr an imjiroved mi^thod dr methods of generating 6tfeam, 
and applying the same to the evaporation and boiling df 
fluids^ ivhich ihethbd or methods i^ or dre applit^le \J6 
steam engines and other purposes where steain id dl* iniy 
be applied; — Sealed 1st December— 6 months for inrolm^t. 
To St^^laus Darthez, of Austih-fiiars, in the city ot 
London, merchant, for certain improvement in the tsen- 
sthietibh and arrangement of axles, dxl^trees, and the 
li^ves <rf it^htels for fcdrriag^s. — Sealed Idt Decoiiber-^ 
6 mt^thfi for inrolmeht; 

To John Shaw^ bf Glosftbpi bra^=Work<et, M his inven^ 
tidS of certaiii imph>vemefits in the arrangement and con- 
siftifetion of wind ihtisieal insthmients.— S^ed I6t Dteetti^ 
b«r — 6 monihs for inrolment. 

To Ltd^e Hebert, of Camdeh-towii, civil engineer, for 
ah ilnpfbved mbde or modes of fadteniiig trousers and 
other jiarts of dress or apparel, being a eoinliiUiiication.^^ 
Sealed Ist December — 6 months for iiil^llnent. 
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To Daniel Chandler Hewitt, of Store-street, Bedford- 
square, professor of music, for certain improvements in 
musical instruments, —Sealed 6th December-^-6 months 

for inrolment. 

To John Chishohn and Marin HyppoUte Bellemois, of 
Pomeroy-street, Old Kent-road, manufacturing chemists, 
for improvements in treating massicott, litharge, and other 
compounds of lead, for the purpose of obtaining there&om 
silver and certain other prodiyits.— Sealed 6th December — 
6 months for inrolment. 

To Godefroy Cavaignac, of Tavistock-row, Covent- 
garden, gentleman, for improvements in apparatus for 
transporting materials for various purposes from one place 
to another, particularly applicable to road-cutting and 
embankments.— Sealed 6th December— 6 months for inrol- 
ment. 

To Thomas Sweetapple, of Cotteshall-mill, Godalming, 

paper-maker, for an improvement or improvements in the 
machmery for making paper.— Sealed 6th December— 
6 months for inrolment. 

To Frederick Neville, of Pancras-lane, in the city of 
London, gentleman, for an improved method or process of 
manufacturing coke, whereby the sal-ammoniac, bitumen, 
gases, and other residual products of coal are at the same 
tune separately collected, and the heat employed in the 
process is applied to various other useful purposes.— 
Scaled 6th December— 6 months for inrolment. 

To Miles Berry, of the Office for Patents, Chancery-lane, 
patent agent, for improvements in the means of and appa- 
ratus for manufacturing gaseous liquids, and for filling 
bottles and other vessels used for holding the same and 
retaining the contents therein, and emptying the same when 
required, being a communication.— Sealed 6th December— 
6 months for inrolment. 
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To James Carson^ of Liverpool^ M.D.^ for a new mode 
of slaughtering animals intended for human food. — Sealed 
12th December — 6 months for inrolment. 

To Thomas Robinson Williams^ of Cheapside^ civil 
engineer^ for certain improvements in machinery for spin« 
ning^ twisting or curlings and weaving horse-hair and other 
hairs^ as well as various fibrous substances. — Sealed 12th 
December— 2 months for inrolment. 

To Henry Count de^^Crony^ of the Kcardy, in the king* 
dom of France^ -now residing at 14^ Cambridge^streeC, 
Edgeware-roadj for certain improvements in filtration^ 
being a communication. — Sealed 12thDecember— 2 months 
for inrolment. 

To John Alexander Elzear Degrand^ of the Boulevart du 
Temple^ Paris^ now residing in Paulas-chain^ in the city of 
London^ civil engineer^ for improvements in the produc- 
tion of motive- power^ and in machinery for applying the 
same to useful purposes. — Sealed 12th December — 
6 months for inrolment. 

To James Gardner^ of Banbury, ironmonger, for im- 
provements in cutting Swedish turnips, mangel-wurzel, 
and other roots used for food for sheep, horned cattle, and 
other animals. — Sealed 12th December— 6 months for 
inrolment. 

To Thomas Vaux, of Woodford, land-surveyor, for im- 
provements in tilling and fertilizing land. — Sealed 15th 
December — ^6 months for inrolment. 

To Crofton William Moat, of Putney, for an improved 
mode of applying horse power to carriages on ordinary 
roads. — Sealed I7th December— 6 months for inrolment. 

To Barclay Farquharson Watson, of Lincoln's-inn-fields, 
solicitor, for improvements in crushing or preparing New 
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Zealand flax (phormiiim tenax)i— Sealed 17th Decembet— 
6 tnonth» fot iiltolmeht. 

To Edwin Edwkrd Casfeell, of Mill-wall, toplar, for ito- 
ptovtem^intd in iatnps.— Sealed I7th Deceriibfeir— 8 months 
for ihrolment. 

To Job Cutler, of Lady Pool-lane, Birrtiitigham, gentle- 
ihah, for improvements in cotnbinalibns of iliefelU applica- 
ble to the making of tubes or pipfes, and to bther purpos&S, 
and in thfe method of making tubes or pip^s therefrom, 
which improved method is appUcable to the nlaking of 
tubes oi* pipes from certain other metals and eombina- 
tiohs of inetals.— Si^aled l^th December — 6 months for 
inrolment. 

To James Lees, of Salem, near Oldham, in the county 
of Lahcastbr^ cotton-sjiinner, for an improvement in the 
machinery for spinnings twistmg, and doubling cotton, 
silk^ wool, hemp, flax, and other fibrous materials. — Sealed 
17th December — 6 months for inrolment. 

To John Hawkshaw, of Manchester^ civil engineer^ for 
his invention of certain improvements in mechanism br 
apparatus appUcable to railways^ and also to carriages to 
be used thereon. — Sealed I7th December — 6 months for 
inrolment« 

To Benjamin Goodfellow, of Hyde, in the county M 
Chester^ mechanic, for certain improvements in machinery 
or apparatus for planeing or cutting metals. — Sealed 18th 
December— 6 months for inrolment. 

To John Roberts, of Manchester, machine-maker, for 
certain improvements in machinery or apparatus for plane- 
ing or cutting metals. — Sealed 18th December — 6 months 
for inrolment. 

To John Radcliffe, of Stockport, mackine agent, for the 
application of an imJ)roved covering for the rollers used in 
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tbe several processes of preparing^ drawings slubbing, roy-> 
ing^ spinnings twisting and doubling of wqoI^ cotton WQol^ 
flax^ silk^ piobair^ or any other fibrous material or substance^ 
or so many of such rollers as require, or are deemed to re- 
quire covering for such several processes, or any of them. — 
Sealed 19th December — 6 months for inrolment. 

To Joseph Lambeau, of St. PauFs Church-yard, chemist, 
for improvements in rotatory engines, being a communica- 
tion. — Sealed 19th December— 6 months for inrolment. 

To Andrew Smith, of Princes-street, Leicester-square, 
engineer, for certain improvements in apparatus for heating 
fluids and generating steam. — Sealed 20th Deeembar — , 
6 months for inrolment. 

To Samuel Parker, of Argyle-place, lamp-maker, for im- 
provements on stoves, — Sealed 20th December — 6 months 
for inrolment. 

To Carl Augustus Holm, of Mincing-lane, engineer, and 
John Barrett, of Vauxhall, printer, for certain improve- 
ments in printing.— Sealed 2Qth December — 6 mouths for 
inrolment. 

A grant in pursuance of the report of the Judicial Com- 
mittee of ber Majesty's Privy Council, imto Daniel Staf- 
ford, of 25, St. Martin's-le-Grand, in the city of London, 
gentleman, for certain improvements on carriages, being an 
extension for the term of seven years from the 24th day of 
December, instant, of Letters Patent granted by his late 
M^eaty, George IV., to the said Daniel Stafford, for the 
said invention, — Sealed 21 at December. 
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To Robert White, of Nottingham, lace-maker, for im-- 
provements in the manufacture of ornamental lace^--^ 
[Sealed 14th November, 1837.] 

My improvements in the manufactm'e of ornamental lace 
consist in the application and adaptation to ordinary 
bobbin-net lace machineiy, of certain mechanism or appa^ 
ratus well known in silk looms, and in the weaving of fancy 
silk goods, as the Jacquard cylinder or box, with its pierced, 
cards, or moving pattern cards or plates, together with 
suitable mechanism or apparatus connected therewith, for 
the purpose of acting upon the warp threads of such ma- 
chinery, or those threads which extend longitudinally 
through the piece of goods or fabric in contradistinction 
ta the bobbin and carriage threads, or those which are 
capable of traversing from selvage to selvage of the lace; 
such longitudinal or warp threads being wound upon long 
rollers or warp beams, extending lengthways of tiie ma^ 

VOL, XIII. 2 K 



250 Recent Patents. 

chines^ that is to say^ my improvements in the manufac- 
ture of ornamental lace consist in combining the properties 
of the Jacquard cyUnder^ with its pierced cards or such 
other moving pierced pattern cards or plates, with the ordi- 
nary bobbin-net lace-making machinery^ togeiher or in 
conjunction with suitable mechanism or apparatus for act- 
ing upon the warp threads of such lace machinery^ for the 
jpurpose of producing different patterns of omamentalkce- 
work as the machine performs its motions ; such apparatus 
or mechanism being situated between the Jacquard cylinder 
and its cards^ or other such moving pattern cards or plates, 
and the warp threads of the said lace machinery, for the 
purpose of connecting and communicating the motions and 
operations of the one to the other, and by intercepting or 
interrupting, or giving suitable motions or movements to 
particular warp threads of such machinery, cause them to 
be- placed in such different situations to tiiieir ordinary 
places when making plain bobbin-net, as to produce the said 
ornamental lace, the said intercepted or interrupted motions 
or movements being given by and obtained &om the said 
Jftcquard cylinder, with its cai'ds or other moving patternd of 
flktes, or other piefced b&rrels or surfaces, and Gommimi^ 
cftted by the said intermediate mech^sm or apparatus. 

And I would here remark, that I am aware that th€ 
J^acquard cylinder, with its pierced cards, have heretofore 
been applied to lace machinery ; but such application and 
adaptation has been effected for the purpose of acting or 
operating upon the bobbin and carriage threads, or those- 
Which are capable of traversing across the piece of lace o* 
ilet from edge to edge thereof, and has been efibct^d by 
^dkitig out or selecting certain of such bobbins and dat* 
i4figes, and withholding them at certain times, or forcing 
them out of their ordinary places, so as to produce ortia- 
i&^ted lace : for instance>the spedficatiott 6f Mr. Samud 
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Draper's patent^ dated October^ 1835^ foi^ his invention of 
improvements in producing plain or ornamental weavings, 
describes the application of the Jacquard cylinder and cards 
to a peculiar construction and arrangement of lace ma* 
chineiy^ wherein all the threads are placed in bobbins and 
carriages, one set of which, viz. those which are capable of 
traversing the piece of lace, are acted upon by the Jacquard 
cylinder and mechanism ; and further, the spedfication of 
the patent of Mr. William Crofts, dated September, 1836, 
for his invention of certain improvements in machinery fof 
making bobbin-net lace, describes a mode of applying and 
eonstructing certain levers or pickers, or pushers, and the 
application of sliding drivers and other mechanism, for th^ 
purpose of selecting any of the carriages of bobbin-net 
machineiy, so as to produce different patterns of oma* 
mental work ; therefore, I do not mean or intend to claim, 
as my invention, the mere idea of applying and adapting 
the Jacquard mechanism to bobbin-net lace machinery 
generally and particularly, nor the application and adapta- 
tion of such mechanism for the purpose of acting or operat- 
mg upon the bobbin and carriage threads, or those which 
are capable of traversing the width of the piece from sel-» 
vage to selvage : but what I claim as my invention of im- 
provements in the manufacture of ornamental lace, is the 
application and adaptation of the Jacquard cylinder, with the 
moving pierced pattern cards or plates, in conjunction with 
the suitable mechanism for connecting and communicating 
the motions or operations of the same to the warp threads, 
or those which pass from the warp beam or roller longitudi* 
Bally throughout the piece of lace, and are not capable of 
traversing the width of the same, such intermediate machi- 
nery dr mechanism selecting and acting upon certain or 
particular of the sdd warp threads, for the purpose of 
jf^Iaeing them in sueh situations as will oause omamtntal 
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lace to be formed by the machine. And I mp.ke this statc«- 
ment in this part of my specification^ in order that the 
reader may have a clear idea of the nature and intentions 
of my invention before reading the following description rf 
the mechanism/ in order that his mind may be properly 
prepared for what is to follow^ and not hav^ to read through 
flie whole of my specification before he arrives at the state<^ 
ment of what I claim as my invention. 

Arid I will now proceed to describe the drawings here-* 
unto annexed, which are several representations of boobin-^ 
net lace machines, with my improvements applied thereto, 
and will serve to show the manner of carrying my improve* 
mentsi into effect ; although I do not mean or intend to 
confine myself to the precise form, arrangement, or con-* 
struction of the parts of the improved or additional niebha^ 
tiism, as these may be varied to suit different kinds of 
machineiy, or the different kinds of work to be produced^ 
or the patterns formed in the ornamental lace. 

And I will first proceed to show my improvement ap- 
plied to a bobbin-net lace machine of the circular comb or 
circular bolt construction ; and next, to such other kinds 
of classes of lace machines, as will serve to further show 
and illustrate the manner or method of application and 
adaptation of my improvements thereto ; and I would here 
remark, that &s the ordinary and requisite motions, move-* 
ments, and operations of the various working parts of 
bobbin-net lace machineiy in the production of lace are so 
well known, that it will not be necessary for me to describe 
the slune ; and I shall, therefore, first point out the several 
ordinaiy parts of the machines, and only refer to those 
movements or operations of the same which are affected 
or altered at the time the Jacquard And intermediate me- 
t^anism comes into operation, and shall more particularly 
tlescribe the nature and operation of this additional meeha-r 
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nism in effecting the objects of my invention^ and point out* 
the times the same came into operation in conjunction 
with the ordinary working parts of the lace machine.. 

Plate XII.^ fig. 1^ is an elevation of a single locker 
double tier circular comb^ or circular bolt machine^ as seeir 
at the side thereof^ with my improvements applied and 
adapted thereto^ part of the mechanism being broken away 
to expose the interior: the old or ordinary parts of the 
machine being shown in outUne only^ and marked with 
capital letters of reference ; and the new or additional me- 
chanism is marked with small italic characters and 
figures. Fig. 2^ is a vertical section of the same, taken 
in the line a, b, and seen as looking towards the right hand 
end of fig. 1 ; fig. 3^ is a partial section or diagram^ on a 
larger scale^ showing some of the interior working parts 
of the machine^ with the additional mechanism placed ia 
tiie required situations : a, a, is the ordinary framework 
and standards of the machine ; b^ b, the back and front 
circular combs or bolts placed on their bars c^ c ; d^ v, are 
the bobbins and carriages ; e, e, the taking up points and 
their bars ; f^ f, the locker bars and lockers ; 6^ g, the 
guides and their bars ; h, the warp beam or roller ; i^ the 
slea; k, the work bar ; h, the work beam ; m^ the first 
rotatory shaft, actuated by. the crank or handle n, and 
giving motion, by means of toothed gear, through the 
intermediate wheel o, to the main cam shaft p, which givea 
motion, by means of bevil gear, to the vertical shaft q^ 
carrying the *^ cut of wheels^^ and other mechanism for 
producing the shogging motions of the machine. Upon this 
shaft is mounted the grooved cam wheel a, which actuates 
and brings into, operation the Jacquard mechanism by 
meahs of a connecting arm &, and rocking levers c, c, 
attached to the rocking shaft d, turning in proper centre- 
pin bearings in the firamework of the machine* Upon the: 
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Vertical shaft q^ is also mounted the cam or cut wneel e, 
which gives motion at the required time by means of the 
arm or lever y^ to the looker bar g, and locker h, of the 
Jacquard mechanism ; i, is the Jacquard cylinder^ with the 
cards k, k, passing over it, secured by steady pms or point* 
in the usual manner. 

The Jacquard cylmder is mounted, turning on the enda 
of its shaft, in proper bearings, formed in the ends of the 
rocking levers c, with suitable mechanism for effecting its 
turning over or parts of revolutions at the required time^ 
as hereinafter described. The Jacquard pattern cards 
are presented as they are turned over by the cylinder oppo- 
site to the ends /, /, of the sliding rods ; which ends are bent 
or turned on one side, so as to come opposite the pierced 
holes in the cards. The sliders m, m, carry the intereep- 
ters n, n, the ends of which stand opposite the spaces be-, 
tween the warp threads. The office of these intercepters is 
to select the required warp threads, and force them out of 
their ordinary situations, so that the working parts of the 
machine shall make ornamented instead of plain net. The 
sliding rods m, m, are placed upon fixed bars, o, p, carrying 
the guides g, r; the latter of which serve for the intercep- 
ters as well as the sliding bars m. The locker acts upon 
projecting pins or studs «, on the underside of the sliders, 
and is made by means of its connexion with the ^^ cut of 
wheeF^ shaft q, to bring back the sliders and intercepters 
after they have been operated upon by the cards A:, and 
have intercepted and acted upon the warp threads, so as 
to be ready for the next advancement of the cards and 
cylinder : /, /, are springs fixed 'on to the stationary bar if, 
their ends taking into notches formed on the top of the 
qjiders m, for the purpose of retaining the sliders and in- 
tercepters in the position in which they are pkoed by the 
mfiTements of the Jacquard cylinder and cards. 
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The f&echanifttii for effecting the turning' ovei' of tUt 
JiUk|uard cylinder is placed at the right hand end of the 
ttiOdbinet v^ is a catch lever^ having its fulcrum. in a pin 
placed in a bracket extending from the framework of the 
machine : this catch is made to take hold of the pins w, Wp 
in the end of the Jacquard cylinder^ (see the partial sec^ 
tional figs. Ay and 5^ which show different positions of the 
liidchanism^) bjr means of the spring Xf which is attached 
Ikt one end to the catch lever^ and the other to a stationary 
1^ extending from the machine ; yi is a crutch piece^ the 
leg passing through guide pieces on the side of the rocking 
levers^ and supplied with an expanding spring iy for the 
jiurpose of returning the crutch piece after it has been d&» 
pressed on a partial revolution of the cylinder. 

The operation of the additional mechanism is as fol« 
lows : — It is caused to come into action at the proper time^ 
Vhen the particular warp threads are required to be inter^ 
iEsepted or interrupted^ for the purpose of making oma* 
kuental lace by the grooved cam wheel a^ upon the shaft q» 
Supposing the Jacquard cylinder "to be forced back with 
the rocking lever c, as shown in the detached partial fig4 
By at the required time, the locker h, will have been put 
into operation by means of its connexion, through its shaft;^ 
Mdth the cam wheel on the shaft a, and caused to turn 
upon its locker bar in the direction of the^ arrow, and con<» 
sequently force the sliders m, by means of the pins $y back^ 
so that their ends /, stand in one line : and as the rocking 
kvers and Jacquard cylinder are forced outward by the 
eaih dy the catch % still keeping hold of the pin u>y will 
dinse the cylinder to turn in the direction of the arrow^ 
mte the position shown in fig* 5, or rather mxxe than one^ 
eighth of a revolution, the crutch y, and springs Xy and e^ 
giving way to the motion* As soon as the pin Wy has passed 
fhe ee&tre liae of the leyer c^ the spring k^ wiU iqftq^Axjf 
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the crutch piece y, and cause it^ by pressing upon tilie pin 
Wf to complete the quarter revolution of the Jacquard 
cylinder. At this time the cam a, causes the levers c, and 
Jacquard cylinder again to advance towards the frame^ and 
present a fresh card opposite the ends I, of the sliders ; and 
such of them as are opposite the holes pierced in the card 
Mrill remain quiescent^ but those which are opposite the 
plain or blank surface of the cards will be caused to move 
inwards towards the warp threads as the cylinder advances ; 
and their intercepters^ being situated opposite the spaces 
between the warp threads^ will pass in between them^ and 
intercept or interrupt those particularwarp threads required ; 
and by standing in the way of the ordinary racking move-^ 
ments of the warps, wiU prevent their partaking of the 
racking motion of the guides ; and thus ornamental lace 
?nll be formed instead of plain net. 
. As soon as the requisite movements of the machine hav^ 
been gone through to dispose of the so intercepted warp 
threads, and they are at liberty to return to their ordinary 
position, the Jacquard cylinder will have receded from the 
pnds of the sliders, which will then be forced back by the 
locker coming into operation as before stated, which will 
priag the intercepters out from between the warp threads 
into their former position, ready for the next operation of 
the Jacquard cylinder and cards. 

I have not stated in the above description of the opera- 
tion of this additional mechanism, the operations or move- 
ments of the ordinary working parts of the lace machine in 
making ornamented lace or net, for the following reasons :— 7 
In the first place, I do not wish to confuse my specification 
with unnecessary or lengthened description of parts and 
operations which do not belong to the movements or ope<« 
rations of the additional machinery, the object of my in-» 
Tentioa biding to obtain, and adapt peculiar mechanism foi; 
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intereepting or interrupting particular watp threads^ or 
giving peculiar racking motions ; which threads, when so 
operated upon, maybe used in different ways ; for instance^ 
they may be prevented from partaking of the ordinary 
shogging motion of the guides, as above stated, or they 
may have an extra shogging motion given to them by 
shogging the intercepters, the ordinary guides at $uch time 
standing still ; or they both may have a shogging motion at 
one lime, and then an alternating shogging motion, ad may 
be required t^ produce different kinds of ornamented lace 
or net, or difft^rent patterns thereon 5 all of which will be 
suggested by any, practical '^ setter up^' or ^^ twist hand,^^ 
when he has once had given him the mechanism and ap^ 
paratus or means of so intercepting or interrupting and 
operating upon the particular warp threads he wishes to 
^t upon, to produce the ornamented lace or pattern* 

And I would here remark, that if opaque patterns of 
ornamental work are to be formed upon the lace, I prefer 
making the opaqu^work as the groundwork by the motions 
of the machine ; and the plain lace or opaque work which 
surrounds it, by means of the intercepters or interrupters, 
to above described. 

Figs. 6, and 7^ are side and plan views of one of the 
sliders, detached from the machine, with its intercepter and 
bent end.Fig. 8, is a partial sectional diagram of the work-«> 
ing parts of a double locker machine on an enlarged scale^ 
showing another modification of the apphcation or adapta-^ 
lion of the Jacquard cylinder and its cards, and the inter* 
mediate mechanism for giving the requisite motion to the 
intercepters, which, in this instance, have the warp threads 
passed through eyelet holes at the|r ends, and conduct or 
cany the thread from one set of stump guides, placed 
above, into another set ; which stump guides are capable of 
having ^hogging motions given to them, whereby the so 
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intercepted or interrupted warp threads may be moved 
into any required situation for being acted upon by the 
ordinary working parts of the machine^ so as to make oma->. 
mented kce in the regular and required movements of such 
parts^ according to the kind or pattern of ornamental lace 
to be manufactured. The same letters of reference are 
mariied upon corresponding parts, as in the former figures j 
and^ therefore, it will not be necessary for me to repeat 
them : H> is the ordinary warp roller or beam ; Q> is the 
fimcy warp roller or beam, or that which carries the warp 
threads intended to be acted upon by the intercepters and 
the stump guides, for the purpose of intercepting and 
moving them into the required situation for making oma«^ 
ttiental lace t v, are the double locker bars ; n, s, are the 
two ro^s or bars of stump guides. 

The Jaoquard cylinder is mounted and actuated in the^ 
inanner before described ; and the sliders are, in this in* 
stance, passed through holes in the guides 9, and r, and 
are furnished with springs a, acting against the guide bar 
r, and loop or pin 9, for the purpose of bringing the shders 
back when released after the fancy or ornamented work 
has been produced : b, is a stop pin, acting against the 
k>op iy for the purpose of keeping the warp threads the 
required period in the situations they are placed by the 
slides or intercepiters and stump guides, and at the 
proper time they are released by the following mecha-* 
nism : — The stop pieces or catches b, are formed on the 
end of the lever arms c, attached to the rocking bar 
d, turning in proper centri pin bearings in the frame- 
work of the machine ; e, is another lever arm, project- 
ing from the bar d, and connected by the link piece f^ 
to the lower lever g^ having its fulcrum h, its oth^ end 
being furnished with an anti-frictipn roller^ acted upon by 
the €am i^ fixedon tb^ mwi ot other driyiag shaft; and. at 
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the required time for releaung the slidera or warp tiireed% 
the roller fiille down the inclined plane k^ on the cam into 
the recess 1 ; and when the aUders have been again forced 
forward by the action of the Jacquard cylinder^ the antif- 
friction roller will pass up the inclined planie m^ and by 
raising the lever g, and with it the catch b^ will again lock 
and secure the sliders and warp threads in the positioa 
they are placed by the action of the Jacquard cylinder. 

Fig. 9^ is another similar section to fig. 8^ showing the 
additional mechanism as applied and adapted to a single 
ia.er fluted roller machine ; and I have shown it applied and 
adapted to this class or description of machines^ as it is the 
Quickest working machine now made. The same letters 
of reference are marked upon corresponding parts^ as in 
the former figures ; and the workings and motions of the 
mechanism will be understood from the foregoing descrip« 
tion ; therefore, it will not be requisite for me to repeat the 
same, but I wiU point out those parts in which there is n 
variation : t, t, are the fluted rollers acting upon the car- 
riages of the bobbins ; o, o, are the guides which, in this 
kind of machine; extend upwards near to the combs or 
bolts, and, therefore, the intercepters /i, require to be elon- 
gated, so as to project above them ; and this causes the 
necessity of elongating the slea guide, in order to steady 
the motion of the intercepters. In this figure, as in fig. 8, 
one of the sliders m, and intercepters n, is>hown at its po- 
sition of rest, its tail end being protruded through the card 
into the Jacquard cylinder. 

Fig. 10, is another similar section of the working parts 
of a lace machine of the Lever's construction, with the addi- 
tional mechanism applied thereto, in a similar manner or 
modification as that last shown and described ; and as the 
same letters of reference are marked upon corresponding 
parte, as ia the last figure^ no further description will be 
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necessary; and I will only remark, that as the Levcr^$ 
machines are commonly constructed with wooden frame>- 
trork, the mechanism may be required to be extended to 
«uit such framework. 

And having now shown these several dii^ranls of 
difibrent kinds of lace machines, with the additional me«* 
dianism applied thereto, I shall proceed to show my imr 
proyements as constructed and arranged in connexion 
with a rotatory pin cyUnder or organ barrel applied to 
lace machines, and then refer to a barrel pierced with the 
pattern holes for the same purpose, i« e. acting upon the 
intercepters so as to operate upon the warp threads* 

Fig. 11, is another sectional diagpun of the ordinary 
woarking parts of a double locker -machine, showing the 
improfved additional mechanism appUed thereto ; the same 
letters of reference being marked upon the old or ordinary 
parts of the machine, as in the former figures : a^ is th0 
pin wheel or cyUnder, mounted, turning in bearings in the 
fixed framework of the machine, and receives its racking 
or interrupted rotatory motion at such times as the tails of 
the intercepters are lifted off fix>m the barrel by the locker, 
as hereinafter described ; by b, are the pattern pins, which 
are brought, by the rotation of the cyUnder, one after the 
other, under the tail pieces c, of bent or angle levers or 
intercepters rf, having their fulcrum at the pin 6, in the 
guide bary*; the warp threads are, as in a former instance^ 
threaded through eyes ^, in the ends of the intercepters ; 
A, A, are the fixed guides for the intercepters ; i, is the 
locker, attached to the bar k;m, m*, are the stump guides, 
one or the other of which receives the fancy warp threads 
by the action of the intercepters. The action of the me«» 
chanism is as follows : —Supposing the locker i, to have 
lifted all the intercepters, or angle lever guides d, the pin 
iirheel wjll be caused, by its ratchet wheel /, to mak^ a 
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small portion of its revolution^ say the space between oq« 
pin to another ; and as the pins are only placed on the 
cylinder or barrel according to the pattern to be produced, 
they will stand or be opposite the tails of such iutercepters 
a)3 are wished to be operated upon ; and consequently^ on 
the locker iy again falling, all those tails of the intercepters 
which have not pins to support them, will fall on to the plain 
surface of the barrel or cylinder, as that marked d 1, bring- 
ing their warp threads between the outer stump guides m ; 
whereas those tails which have pins brought under them 
by the rotation of the cylinder, will be held up as the one 
shown at £^ 2, in the diagram, and then: warp threads will 
consequently remain in the stump guides 99»*, and thus the 
machine wiU be made to act upon the different warp threads, 
so as to make ornamental lace, any required shogging mo- 
tion being given to either of the stump guides to produce 
different patterns of ornamental lace. 
. From the motions and operations of the pattern barrel, 
with its pins ft, and ratchet wheel c, it will be seen that the 
same effect may be produced by the means and applica- 
tion of a cylinder or barrel pierced with holes, according to 
the pattern intended to be produced, the tails c, of the 
intercepters rf, resting on the surface of the cylinder or 
barrel as it passes beneath them; and on any of the holes 
pierced in the cylinder coming opposite the tails c, they 
will fall through the same, and, consequently, their other 
ends will be made to act upon the warp threads, and when 
the ornamental work has been produced, they will be raised 
by the action of the locker i, in the manner before described. 
And I would here remark, that the pierced cylinder or 
pin wheel may be applied and adapted to work or operate 
upon the warp threads in the manner hereinbefore described, 
as regards the Jacquard cylinder, that is, with an advan- 
cing and retreating motion, for the purpose of acting upon 
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the warp threads through the intermediate mechanism; such 
pm wheel or pierced cylinder at all times receiving its 
racking or interrupted rotatory motion during the time it 
is moved away from the tails or ends of the shders, inter- 
cepters, or bent levers, without their rubbing on its sur- 
face, being raised by inclined planes. 

And further I would remark, that the pierced pattern 
cards, before described, may be applied and adapted to 
the tails or ends of the additional mechanism, called the 
sKders or intercepters, by moving them or sUding them 
upon a flat surface or table, pierced with holes in a similar 
manner to the Jacquard box or cylinder, such moving or 
sliding motion bringing a fresh pattern card opposite the 
ends of the intercepters at the required time ; which ar- 
rangement or modification of the mechanism would have 
the same effect upon the warp threads as the Jacquard 
cylinder and its cards. 

Having now described and ascertained the nature of my 
invention, and the manner of carrying the same into eflfect, 
I would, in conclusion, remark, that it will be seen from 
the foregoing description, and the drawings referred to 
thereby, that the principal, novel, or peculiar features of 
these arrangements and constructions of additional and 
intermediate mechanism, as apptted and adapted to lace 
machinery for the purpose of making or manufacturing 
ornamental lace thereby, are, first, the revolving, moving, 
or travelling ^' pattern surfaces,'^ as *' cards,^* *^ plates,** or 
^* cylinders,** which are kept apart from the ends of the 
" sHders** or " intercepters** when the charge of '^ cards** or 
other ^^ pattern surfaces** takes place, without any rubbing 
or sUding or friction 'between these two parts ; also, the 
intermediate mechanism, as '^ sliders,** or ^^ intercepters,** 
or ^^ interrupters,** for acting or operating upon the "warp 
threads/* together with their levers, springs, and guides;^ 
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imd lastlT, the use and application of the ^ stump guides'^ 
for receiving and regulating the motions or movements of 
the " warp threads/^ when selected, interrupted, or inter- 
cepted by the intermediate mechanism, for the purpose of 
making ornamental lace. — [Inrolled in the Rolls Chapel 
Office^ May J 1838.] 



To Charles Watt, of Manchester, in the county ofLan^ 
caster, lecturer on chemistry, and Thomas Rainforth 
Tebbutt, of the same place, merchant, for their in- 
vention of certain improvements in the manufacture of 
the oitides of lead, and also of the carbonate of lead, — 
[Sealed 5th January, 1838.] 

I WOULD first remark, that as carbonic acid does not com- 
bine with metaUic lead when these bodies are placed in 
(contact with each other, it is necessary that the lead should 
be converted into a protoxide, and subsequently into a 
Carbonate ; and as this fact is well known to all practical, 
chemists, I shall proceed to describe our improvements in 
the manufacture of the oxides of lead, and also of the car- 
bonate of lead, which consist of three different improved 
processes for obtaining the white hydrate of protoxide of 
lead, and converting the same into carbonate of lead ; and I 
shall, therefore, describe these processes separately, and 
the manner of effecting the objects of our improvements. 

Firstly, the metallic lead is to be converted into a pro- 
tpxide or litharge, in the usual way of manufacturing the 
nlid oxide ; in which state it may be purchased as an article 
of commerce, or manufactured as required ; or we produce 
s^ hydrate of protoxide in the following manner :— 
^ We boil the protoxide or litharge with either cf thor 
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cUorides of sodium^ potassum^ or barium^ in a state of sd« 
liitlon^ in a suitable iron or wooden vessel, heated by steam 
{)ipes or other convenient manner, until the chlorine in 
these substances has passed into the oxide of lead, which 

thereby converted into chloride of lead, which becomes 
perfectly white, when the process is properly conducted 
and perfected. 

Having now obtained the chloride of lead, we proceed 
to produce the hydrate of protoxide from the same, by ex- 
pelling the chlorine by means of sulphuric or nitric acid^ 
thereby converting the chloride of lead into a protoxide of 
lead combined with either of these acids, which we effect in 
the Mowing manner :- 

We take the chloride of lead, prepared as above stated, 
and red oxide (usually called red lead), in the proportions of 
three-fourths of the former to one of the latter : these are 
placed in a suitable vessel or retort, and to them is to be 
added concentrated sulphuric acid, in weight equal to about 
One-third of the whole chloride and red oxide ; and we then 
apply a gentle heat thereto, by means of steam, or in any 
other convenient manner ; which heat is to be continued 
until all the chlorine is expelled, and the red oxide converted 
into a white sulphate. The vessel in which this operation 
is to be performed may be of cast iron, with an earthen- 
ware head, so constructed, that the chlorine thus formed 
may pass into an apparatus, such as is usually employed in 
making the chlorides of lime, soda, &c. ; such apparatus 
being varied according as the chlorides are intended to be 
made or formed in a dry or Uquid state. We then remove 
the sulphate which has thus been produced into a wooden 
vessel or tub, furnished with a cover, and well wash it 
with pure water, in order to remove therefrom any un- 
combined sulphuric acid, letting the waste water run off 
until that remaining with the sulphate is free from acid; we 
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tiien add by degrees^ and at intervals of about ten minutes^ 
a solution of some alkaline or earthy carbonate^ choosing 
such of the latter as are soluble in sulphuric acid, more 
particularly alumine and magnesia. While adding the so- 
lution of alkaline or earthy carbonate^ we frequentiy or con- 
tinually stir the mixture^ continuing the process of pouring 
in the solution so long as any effervescence continues* The 
.silicate of lead has now become a white hydrate^ con- 
taining much carbonate ; and in order to ensure the perfect 
.conversion of the whole into carbonate^ we cause a current 
of carbonic acid to pass into the precipitate or miifture^ and 
.continue it for about an hofur^ keeping the vessel in which 
the operation is performed nearly closed^ or covered with 
slight pressure on the lid, in order to obstruct the escape 
.of the gas, the whole being occasionally agitated or stirried 
by any suitable means : the usual Woulfe's apparatus is 
best calculated for this operation, and may be made of 
wood or earthenware. We generate carbonic acid gas in 
the usual way adopted for such purposes, which is too 
well known to require particular description. We then 
again wash the precipitate, or what may now be called 
white lead, several times with clear water, in order to re^ 
move therefrom the salts which have been formed by the 
chemical action: the process is now. completed, and the 
white lead fit for use. 

In our second process, we proceed as follows : — ^Wetake 
chloride of lead, and place it in an earthenware vessel, or 
such other material as is not acted upon by nitric add, and 
which is furnished with suitable conducting off pipes and 
receiving vessels: the chloride of lead is here subjected to 
the action of nitric acid, equal in weight to about one-fourth 
. of the chloride, which may be either concentrated or diluted 
to one-half or two-thirds of its former strength^ adding 
.fresh acid so long as any cUorioe passes off from the dilo- 
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jide ^f lead into ihe vessels destined to receive it, ^e re^ 
toit or vessel containing the chloride of lead and nitric add^ 
must lie furnished with all necessary pipes for applying th6 
^d and cbnductmg offthe gas | and^ as before stated^ is to 
be eonstructed of earthenware^ glass^ or such material as is 
not acted upon by the acid. This process leaves the lead in 
the' state of hydrate of protoxide^ combined with a smitBi 
^rtion o^ nitric acid ; which hydrate of protoxide is to be 
converted into carbonate of lead^ after the manner stated 
ni the process first described^ that is^ beginning with th^ 
solution' of alkaline carbonate. 

Onr next, or thiid process, » a» foUows :-We first d»- 
solve metallic lead^ finely granulated^ or its protoxide in 
nitric acid^ diluted in about eight parts by weight of water, 
in a suitable vessel^ as above stated^ and apply a gentle 

» 

heat thereto by means of steam, or in any other convenient 
manner, until all the lead is dissolved. We then precipl- 

tate the lead by any of the well-known alkalies or earths in 

• ' • ' > 

^their caustic state : we prefer lime and barytes, because- by 
adding sulphuric acid to them, they will be precipitated in 
the solid form, learing the dilute nitric acid fi"ee, to be ap- 
•pKed to other usefid purposes^ We also use acetic acid 
for dissolving the protoxide of lead, following the same 
course as with nitric acid. Alter the precipitate or hydrate 
of protoxide of lead has been thus obtained, it is to be well 
washed with clear water, in order to remove thereGrom the 
alkfOi or earthy salt, fonned by the chemical combination : 
title precipitate is now a white hydrate of protosade of lea<J, 
We then cause a stream of carbonic acid gas to pass into 
the hydrate of protoxide, by means of the well-known ap- 
paratus called Woulfe's apparatus, which is formed of eartfi- 
enware or wood. The carbonic acid gas is generated or 
obtained in the usual or common method. The current of 
carbonic acid gas, upon the white hydrate of lead, is to be 
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oontinuous^ or nearly 80^ and the mixture is to be agitated 
by fi^uently stirring the oxide during the operation^ which 
will be much faciUtated if the hydrate and water are kept 
at about the temperature of 120 degrees. In our improved 
process^ we avail ourselves of the combination of the pro^ 
toadde of lead which takes place when it is boiled^ with oily 
and fiitty bodies^ until they are converted into oleates^ man- 
garates^ and stearates ; which conversion or transformation 
is as well effiscted by oxide of lead as by any of the 
alkalies or earths. We then displace the protoxide of lead 
by an alkali^ an earthy or their carbonates^ which yield 
carbonic acid to the lead ; while the base combines with the 
fitt acids^ a stream of carbonic acid gas being applied to the 
materials under operation^ as before stated^ for about all 
hour, in order to ensure the perfect transformation of the 
protoxide of lead into carbonate of lead ; which carbonate 
is to be weU washed from all adhering salts^ or other ex- 
traneous matters, as before stated : or we may use dilute sul- 
phuric acid, and boil the mass until all the protoxide of 
lead is precipitated as a white sulphate, which is to be 
formed into a carbonate, as already described. 

In tiie foregoing processes, we do not claim the use of 
nitric acid or acetic acid, as solvents of lead, or its protox- 
ides for the purpose of forming white lead ; but we c^dm 
the use of sulphuric acid for converting the chloride of Ipad 
into a hydrated protoxide of lead, and afterwai^ into a 
carbonate of lead, and also the chloride of lead thus used. 
We likewise claim the precipitating the oxide of lead from 
the nitric and acetic acids, by caustic, alkalies, or earths, 
instead of the carbonates, and afterwards removing them, 
and washing the precipitate before we form them into a 
carbonate of lead ; and we claim the forming the hydrate 
of protoxide of lead, from whatever add it is precipitated, 
into a caibonate of lead, and not, as in the common way, 
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;precigitating it from a solvent by means of carbonates of 
^alkalies* 

We also claim the use of such .particular earths^ as lime 
and barytes> as the nitric and acetic acids may be reco^ 
'Vered from them fay the mere application of as much 
sulphiuriq acid as will just saturate the lime or barjrtes, and 
•that these acids may then be employed for odier useful 
^purposes. We likewise claim the application of hydrate of 
ph)toKide of lead^ formed^ as described^ from, sulphate or 
hydrate of lead^ for the purpose of being converted into a 
icarbonate ; and likewise the pascong a current of carbonic 
add gas through the hydrate, to effect its thotY>u^ tran8>- 
'fonaaation into carbonate. We hkewise daim the use of 
Ahe oleates, margarates, and stearates of protoxide of Ifead^ 
:as substitutes for acetic and other acids in the production 
}0£ carbonate of lead, or white lead, for the purpose of con- 
verting the hydrate of protoxide of lead into carbonate of 
h»A.-r^\InrGUed in the Rolls Chapel Office, Juh/y 1838.] 

specification dxKwn. by Messrs. Newton and Berry. 



'To James Gabdneb, of Banbury ^ in the county of Oxford, 
ironmonger, for his invention of certain improvements in 
cutting Swedish and other turnips, mangel vmrzel, and 
other roots used as food for sheep, homed cattle, and 
other animals. — [Sealed 11th January, 1837.] 

.This invention is merely a modification of a former obe, 
for which Mr. Gardner obtained a patent, 28th September, 
1834 : a copy of this specification will be found in vol. vi.. 
Conjoined Series of our Journal, p. 28, to which we refer 
our readers, in order that the present invention be more 
readily understood. The former. invention consisted of a 
cylinder, having cutting Imiv^s arranged diagonally .a(^«^ 
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k I the present, is merely for arranging the cutting edges 
or knives^ either diagonally or in any other suitable manner^ 
UpAn a flat surface, instead of placing them upon the 
periphery of a cylinder. The corrangement of madiineiy 
for putting the cutting knives or edges into adion, is^ of 
Course^ different from the former^, but that constitutes uq 
part of the invention. 

In this instance^ the cutting frame, with the knives^ 
slides in grooves or guides, and is made to move up and 
down by means of a crank, to which a fly wheel and winch 
is attached, the roots being pushed forward by the work** 
man as he turns the handle. 

The Patentee says, at the conclusion of his spedfication^ 
>^' Having now described the nature of my invention, and the 
method of performing the same, I wish it to be understood 
jthat what I claim as my invention is the new mode of ap- 
plying the cutting edges or knives, whereby I am enabled 
to construct a machine suitable for cutting turnips and 
other roots much cheaper than when such knives are ap- 
plied^ as in my former patent, to a revolving cylinder; 
which improved machine will be particularly useful where 
the quantity of roots to be cut is not large, or where more 
time can be allowed for cutting them/^ — [Inrolled in the In- 
rolment Office, July, 1837*] 



To John Loach, of Birmingham, in the county of 

Warwick, brass-founder, for his invention of improve^ 

ments in roller-blind furniture, and in the mode ofmanU' 

facturing the same, part of which improvements are 

applicable to other purposes, — [Sealed 5th October, 1837*] 

Thesb improvements apply to pulleys for window blinds^ 
and consists in two particulars ; firsts the construction of a 
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pecoliaify-fonned piece of metal^ intended to act as a wedge 
within tbe groove of the frame in whidi the pnllej didea, 
for the porpoae of tightening the pnlley in any part of the 
groove to which it maybe slidden; and^ secondty^ a mode 
of conatracting the pulley or corA roller from two pieces of 
plate metaly stamped to the required fonn, and pveaaed 
together. 

Plate XIIL^fig. IS^vqiresents a section oftheframeor box 
n, in the puDeyslides ; A^ is the base or block of the puDej^ 
having grooves cut in its sides to enable it to dide up and 
down upon the front edges of the frame or box ; c^ is the 
pulley intended to carry the cord of tke window blind^ 
which pulley turns freely upon a stud extending out from 
the front of the block b, and is secured by a button^ or, if 
desired^ by an ornamental disc d, screwed upon the studs 
Behind the block b, there is a sliding piece e, having a 
wedge-fiirmed back: this piece e, moves up and down 
freely in the stafionaiy frame or box a, with the pulley; 
but when the pulley has been drawn down sufficiently ftr 
to tighten the cord of the blind^ the elastidty of the coid 
puOs up the block b, against the wedge-formed back of the 
piece ey and causes them to be held tightly in the box or 
fr'ame. When the tension of the cord is required to be 
relaxed^ the thumb and finger applied to the nib at top of 
the piece e, will raise the wedge pieces^ and relieve the 
pulley. 

Fig. 14^ shows in section two pieces of plate metal pressed 
into forms suited to construct a pulley or roller. These 
pieces, when pressed together^ locked into each other^ and 
thereby form the pulley as shown in section at fig. 15. — 
[Inr oiled in the Inrolment Office, April, 1838,] 
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To Edward Stoltb, of ArundeUstreet, Strand, in the 
county of Middlesex^ Esq., for his invention of improve- 
ments in making sugar from sugar-cane, and in refining 
«^ar.— [Sealed 24th February, 1838.] 

Thb eonstiturat parts of this iavention arei the application 
of a new chemical agents to be used for destroying any 
odouiing matter that may be found in sugar. Anfanal 
charcoal has been very generally emplojred for this pur« 
pose for some time^ and is now in very common use* The 
decolouring qualities of sulphurous acid are also already suf^ 
dentiy known^ and^ therefore^ need not be further noticed 
here f but another great advantage which may be derived 
from the use of this agent, for neutralising the colouring 
matter in sugars which have been previously operated 
upon by lime, is, that the alkali is precipitated by the sut* 
phurous acid, and prevents any fermentation of the saccha'^ 
rine matters from taking place. 

' The method employed for carrying this invention into 
tfflbot, is described by the Tiatentee in the followui^'man* 
Her t««-To the saccharine matters is added from one to two 
thousandth parts of lime, so that in a boiler containing onk 
thousand pounds weight of juice, about two pounds of lime 
should be employed ; and when the juice is boiling, the 
scum or dirt, which rises to the surface, must be take^ 
away, and twelve pounds of sulphurous acid in a liquid 
state (at four degrees of Beaume^s areometer) is then to be 
poured in slowly, and with care ; after which the juice is to 
be evaporated to about the thickness of twenty or twenty- 
iWD degrees, and afterwards passed through a filter^ of 
flannel or other suitable substance, and concentrated until 
it arrives at the proper degree for crystallization. 

In the first process of crystallization it is necessary that 
great care should be observed that the syrup is not too 
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tiddk, because if that attention is paid to the operation^ a 
second crystallization may be obtained^ which will yield 
from twenty to thirty'per cent, of sugar^ if the first process 
of boiling has not been pursued too far. 

The process of refining sugar of a veiy bad quaKiy must 
be modified in a slight degree^ and somewhat after the fol* 
lowing manner : — A very strong concentrated alcohol or 
spirit^ chai^d with about two per cent, of sulphurous add^ 
is employed^ and this is to be mixed with such a suitable 
quantity of saccharine matter, that a small portion only of 
the liquid will float upon the surface. The miicture is then 
to be stirred several times, and after about two houra the 
liquid should be drawn off, and the sugar washed in puse 
alcohol. 

The molasses is dissolved by this process, and may be 
drawn off by a cock, and the pure and crystallized sugar 
being insoluble in alcohol, will remain beautifully white 
and clear in the vessel. The alcohol or spirit that has 
been used in the before-mentioned process of washing the 
sugar may be distilled fi*om the molasses, and, of couifse, 
again employed for the same purpose. — [Inrolled in thfi 
harolment Office, September^ 1838.] 



To William Barnbtt, of Brighton, in the county of 
StisseXf iron-founder, for his invention of certain im^ 
jprovements in the manufacture of iron. — [Sealed 10th 
July, 1838.] 

This invention consists simply in the adaptation of cari»- 
buretted hydrogen gas, and the tar produced in the manu- 
facture of. such gas, together with atmospheric air, to the 
manu&cture of iron. The hydrogen gas may b^ used 
eitheri sepaarafcely or in combination with eilh^ the tar oj^ a 
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jet of atmospheric air, propelled with considerable force into 
the furnace by means of a force pump or other suitable 
apparatus. 

The Patentee disclaims the use of carburetted hydrogen 
gas for the purpose of imparting certain qualities to the 
iron^ and confines his claim of originality to the use of the 
gas^ either separately or in combination with either the 
coal tar or atmospheric air^ merely for the purpose of eco- 
nomising fuel ; and he does not lay claim to any particular 
ibrm of apparatus to be employed to carry out the inven- 
tion^ as it is evident that the same must be considerably 
varied to suit places and circumstances. — [Inrolled in the 
Inrolment Office, January, 1839.] 



To William Holme Heginbotham^ of Stockport, in 
the county of Chester, gentleman, for his invention of 
certain improvements in the construction of gas retorts. 
— [Sealed 31st January, 1838.] 

These improvements in the construction of gas retorts 
consists, firstly, in the introduction of an apparatus intd 
the body of the retort in ordinary use for the distillation of 
coal, for the purpose of propelling the coal through the 
retort, and discharging the coke from the same after car- 
bonization. This apparatus is composed of a central shaft 
passing entirely through the retort, around which shaft is 
formed a worm or screw, for the purpose of dividing the 
interior of the retort into heUcal partitions or chambers, 
and thus more effectually exposing the coal under process of 
decomposition to the action of the heated surfaces of the 
retort ; and, secondly, in the application of rotary motion 
to this helical worm or creeper, in order to cause it to pro- 
pel the coal through the retort and keep it in constant 
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motion; thus constituting a self-acting gas generator^ capa* 
ble of feeding and discharging itself without the necessity 
of removing the mouth-piece of the retort, and exposing its 
interior surface to the action of the atmosphere. 

This peculiar combination of apparatus will be found to 
effect the most perfect decomposition of coal^ and, at the 
same time, to improve the quantity and quahty of gas pro- 
duced, as it will be evident that the revolution of the worm 
shaft in the bed of the heated retort (and of an uniform 
heat with it) passing progressively through the coal under 
operation, and at the same time working or advancing it 
from one end of the retort to the other, will effect a most 
perfect and rapid distillation ; while the gas evolved will 
become, as it were, filtered and improved, being freed from 
tar while effecting its passage to the exit or ascending pipe 
at the discharging end of the retort. 

Another considerable improvement is effected by the 
revolution of the worm, as it will entirely prevent the inte- 
rior of the casing or retort firom becoming encrusted with 
coke or other matter to which they are usually subject, 
thus rendering it more durable ; and it will always ensure 
an uniform regularity in the supply of coal simultaneously 
with the discharge of coke, and also that no coke will 
Remain in the retort afler it has become carbonized. I 
have attached to these improvements an apparatus to crush 
or grind the coal prior to its introduction into the improved 
retort, as its pecuhar construction enables me to generate 
gas from pulverised coal, and, consequently, to produce it 
at a much less cost. 

In order that my improvements may be more definitely 
explained, I have shown, in Plate XII., such representa- 
tions as are necessary to illustrate their application* Fig. 
9, is a side elevation of a gas retort, with my improvements 
attached ; %. 10, is a longitudinal section taken throu^the 
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middle of the retort ; fig. 11, a Gront elevation of the same, 
representing two retorts in one bench or oven. 

In all these figures it will be observed that similar letters 
of reference are marked upon corresponding parts of the 
apparatus : a, a, is a retort of the ordinary description 
us6d for the generation of gas, which may be varied in 
length and diameter accordhig to the judgment of the ope- 
rator. This retort is furnished with cylindrical vessels 
of uniform diameter J, J, at each end, forming a receiv- 
ing and discharging chamber ; c, c, c, c, is the helical 
worm or creeper, which passes entirely through the centre 
of the retort, bearing in gas-tight stuffing boxes at each 
extremity ; d, d, ia the hopper, into the upper compart- 
ment of which small coal or cannel is placed, being suffi- 
ciently broken to pass through the grating e, e; this 
hopper is furnished witfi a valve or door^ for the purpose 
of dividing the body of coal, and allowing that portion 
which occupies the lower compartment of the hopper to be 
first introduced into the retort ; the door^ may then be 
slidden outwards, and the coal in the upper hopper will fall 
into that below, and save the constant attendance of a man 
to charge the hopper. The small coal now falling between 
the crushing or grinding rollers, is completely pulverised 
before it enters the retort to be carbonized. To the end 
of the worm shaft c, c, there are a pair of loose and fast 
pulleys, around the latter of which is passed the driving 
strap ffy which receives motion firom ordinary line-shafting 
placed along the retort-house, and causes the worm or 
creeper c, c, to revolve slowly, and, consequently, to con- 
duct the coal now under the process of carbonization gra- 
dually along the retort, and thus expose every portion of 
it equally to the action of heat ; or it will be evident that 
the worm c, may be driven in any convenient manner. It 
will be seen that a constant and regular supply of coal is 
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kq)t up by the crushing rollers being made to revolve 
by means of the toothed wheels A, A, and thus to deliver 
the small coal into the first coil or compartment of the 
worm, while the reverse end of the worm is discharging the 
coke^ after it has been completely carbonized^ from the last 
coil or compartment, and so on^ receiving and discharging 
bulk for bulk at every revolution. 

There is a small plate or bar iy iy cast upon the interior 
of the door plate of the retort at the discharge end^ for the 
purpose of clearing the worm shaft' from the coke as it 
revolves^ and thus assisting the deUvery of the coke into 
the discharge chamber b: the door or valve k, at the 
bottom of this chamber, may be slidden outwards^ as de- 
sirable, and allow the coke to fall into the box or receiver 
ly L This box has a loose bottom^ around which is the 
trough My my which is filled with water, in order to seal the 
joint and prevent the escape of gas : the loose bottom is 
suspended upon hinges, so that it may fall and discharge 
the coke after the chamber ly /, has become filled. On the 
upper side of the discharge chamber by by is the exit or 
ascending pipe^ which conducts the gas, as it is evolved, to 
the hydraulic main, first passing through the box or re- 
ceiver n, ny to allow the deposit pf such portion of tar or 
ammonia as may escape with it; and this deposit may be 
drawn ofi^ and prevented fi'om returning into the retort by 
the syphon o* 

Having now described my invention of improvements in 
the construction of gas retorts^ and the manner *in which 
the same is to be performed, I wish it to be distinctly 
understood, in conclusion, that I do not desire to claim 
the exclusive use of any of the parts of which such ap« 
paratus may be composed when separately considered; 
neither do I intend to confine myself to any of the dimen- 
sions or peculiar forms of such apparatus as are shown in 
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the drawings annexed^ as I have therein represented sue]^ 
views of an apparatus constructed in the manner above 
proposed^ as are best calculated to carry my invention into 
effect J but I claim the novel introduction of the worm or 
creeper into the body of gas retorts^ and the application of 
such other apparatus to be used in conjunction therewith^ 
for the purposes and in the manner above described^ 
whether the retorts shall be of iron^ fire-clay^ or other 
material^ or whether the worm or creeper shall be con- 
structed helically^ spirally^ or of any other form^ — [Inrottcd 
in the Rolls Chapel Office, July, 1838.] 

Specification drawn by Messn. Newton and Berry. 



lb William Dale^ of Marsh^treet, Shelton-potteries, in 
the county of Stafford, turner, for his invention of certain 
improvements in constructing columns, pillars, bed-posts, 
and other stich like articles. — [Sealed HthMarch^ 1838.] 

This invention of certain improvements in constructing co« ^ 
lumns^ pillars^ bed-posts^ andother such like articles^ consists 
informingeach of such columns, pillars^ bed-posts^ and other 
like articles, (as pilasters, shafts, curtain or cornice poles,) 
of several ornamental pieces or component parts of china 
or earthenware, joined or combined together by means of 
a rod, tube, or shaft, passed through the interior of such 
several pieces, for the purpose of holding them securely 
and firmly in combination, and thereby rendering them^ 
when so combined, strong and fit for the various purposes 
to which such ornamental articles of furniture or decora- 
tion may be applicable. 

Figs. 1, 2, S, 4, 5, 6, 7y and 8, in Plate XII., represent 
the maimer of constructing my improved columns, pillars, 
bed-postsj and other such like articles : fig. 1^ is an external 
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elevation of a bed-post complete ; fig. 2, is a vertical section 
of the same, the several component tubular pieces of china 
or earthenware being securely held together by a central 
shaft of metal, or of any other suitable material; fig. S, 
shows all the component tubular pieces of china separated 
from each other; and fig. 4, exhibits the same in vertical 
section. 

The several tubular pieces, a, J, c, rf, e, /^ g, 7i, made 
of earthen or china ware, may be of any desired orna- 
mental shape or form externally, provided that their ends 
fit acciu^tely one to the other at their functions. These 
parts, or tubular pieces, are made or manufactured accord- 
ing to the ordinary process of making earthen or china ware 
articles, and are coloured, gilded, or otherwise ornamented, 
according to the taste or design of the artist, and are baked^ 
burned^ or glazed in the usual way. 

The several. tubular parts or pieces, a, b, c, &c., are to 
be either formed with ends which will socket into each 
other at the junctions, as shown in the drawings, or they 
may be made with flat ends meeting together, in which 
last case the joint should be covered by an ornamental 
hoop, ring, or circumscribing piece, the object being to 
hide the junctions of the two pieces. The whole of these 
tubidar pieces of china are held together by the rod or 
shaft ky which is passed through the several^ pieces d, b, c, 
^y ^ifi 9i K and at the outer ends screw nuts or collars 
i, «, or other fastenings, are in the most convenient way 
adapted to the rod or shaft, for the purpose of confining 
the whole of the pieces, and holding them securely together. 

It may be desirable here to observe, that I recommend 
applying a sUght collar or packing of wash leather, woven 
cloth, or some other soft material between the ends df the 
tubular pieces of earthen or china ware, for the piur- 
pose of obtaining soft bearings at the joints of the brittle 
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china tubes^ in order that I may be enabled to tighten or 
screw up the end nuts upon the central shaft without 
danger. 

The lower end of the metal shaft or rod *, may be 
formed to receive the castor usually applied to bed-posts ; 
and the upper end or top part may be made to receive the 
bed cornice and a cap piece^ or other ornamental appen- 
dage, which will be readily understood by any practical 
workman^ and^ therefore^ need not be further described. 

Kg. 5, represents a cornice pole or curtain pole, con- 
structed according to my improvements ; and fig. 6, is a 
section taken longitudinally through the same, letters of 
reference being marked upon corresponding parts, show- 
ing the combination of the china tubes a, &, c, &c., and a 
metal or other suitable shaft *, as in the former figures ; 
it will not, therefore, be necessary for me to repeat them, 
only remarking that the end pieces and the fastening nuts, 
in this instance, are covered by caps or pieces /, /, which 
hide the ends of the shaft, and form ornamental bosses on 
the ends of the curtain pole or cornice. 

Fig. 7^ is ^ side elevation ; and fig. 8, a vertical section ' 
of an ornamental pillar or column, with branching scroll- 
work, intended to support a sideboard, or to be used for 
any other purpose for which the same may be applicable. 
These figures exhibit my invention as further carried into 
effect, or in which several pieces of china are connected 
together, and made fast by a metal or other suitable shaft 
and screw nuts, as before described. 

Having now explained the nature of my invention, and 
the manner of carrying the saitie into effect, I would re- 
mark that I am aware that two or more pieces of orna- 
mental vases and such like articles have been joined toge- 
ther by iron pins and screw nuts, but the same forms no 
part of my invention or improvement, and therefore is 
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not intended to be claimed by me. But that which I do 
claim as my invention^ is the constructing of columns^ 
pillars, shafts, pilasters, bed-posts, curtain poles, or comish 
poles, and such like articles of several pieces of earthen 
or china ware, united, strengthened, and supported by an 
internal shaft or rod passing through the whole length of 
the same, and furnished with screw nuts or other descrip- 
tion of fastenings and collars, &c., as hereinbefore set forth 
and described. — [Inrolled in the Rolls Chapel Office^ Sep- 
tember, 1838.] 

Specification drawn by Messrs. Neirton and Beriy. 



7o Joshua Paoctsr Wbstbbad^ qf Manchester, in the 
counitf qf Lancaster, smaU-ware mam^acturer, /or his 
invention of an improved method of cutting caoutchouc or 
India rubber, leather, hides, and similar substances, so as 
to render them applicable to various use/id purposes. — 
[Sealed 16th February, 1836.] 

This invention is described by the Patentee in the follow- 
ing manner; and the drawings annexed to the specifica- 
tion represent one arrangement only of machinery or 
apparatus by which the improved method of cutting i s 
carried into effect. 

Fig. 11, Plate XIII., represents an end, and fig. 12, a 
front view of a machine, in which , a, is a driving shaft, 
which receives motion by hand from the crank handle a 1, 
or from other power, as circumstances may require. This 
motion can either be imparted or arrested at the pleasure of 
the operative or person attending the machine ; b, repre- 
sents the fly wheel, for the purpose of equalising the rota- 
tion of the shaft a ; c, is a pulley, keyed on the shaft, and 
carrying the strap j>. Immediately above the pulley C| 
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find parallel to the shaft a^ is placed the shaft e^ supported 
by two hangers rf, rf, and revolving freely on its axis. 

On this shaft are placed the pulleys 6^ and el; the former 
receiving motion from the strap d^ and the latter impart- 
ing motion to the strap f^ which passes round the puHey 
j^ placed firmly on the small shaft f^ f^ carrying the two 
small circular cK^J!:^ or cutters g^ g^ which are revolved (in 
the direction of the arrows) at an increased velocity du^ to 
the i^elblave circumferences of the various pulleys c^ eyel, 
and f. ' By reference' to the driving shaft a^ at:the opposite 
extremity to that at which the power is imparted, it ^dU 
be seen that a small bevil wheela^ is placed thereoti^ gear- 
ing into a similar bevil a 1^ or a 2^ placed on a transverse 
shaft bybjBA best seen at fig. I\. This shaft b^ b, is allowed 
to move endwise in the journals or supports in which it is 
supported^ so that either the bevil a 1^ or a 2^ caii be put in 
gear witii the driving bevil a^ and thereby the direction of 
rotktidn' of the shaft b, by may be reversed at pleasure. 
When either of the bevils a ly or a 2^ are put in gear with 
the bevil a;, it is kept so by means of a small catch £1^ 
which falls into a groove cut into the shaft b, b, and pre^ 
vents any ends> traverse^ or movement of the shaft until 
removed by the operator for the purpose of reversing the 
rotation. From the shaft b, b, motion is conveyed by 
means of the pulley o^ and the strap o 1^ to the pulley h, 
which is supported on a shafts by hangers hy h, Similar to 
the shaft E^ already described. This shaft m abo provide 
with a small drum or barrel i^ as seen at fig. 12^ which im-^ 
parts motion^'at a reduced speedy to the strap vand thence 
to the pulley Ky placed at one end of the shaft m^ mym, as 
seen at fig. 12. At the opposite end of the shaft m, m, 
(which is supported in the sliding carriage n^ n, n, n^) is 
placed a spur wheels geaijng into a similar wheel placed on 
the extremity of a screW; passing the whole length beneath 
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the Gfurriage n^ n, n, n, and taking into a stationary cut 
attached to the part nl,hl, similar to the arrangement 
for traversing the slide rest^ in lathes for the ordinary con- 
struction^ the direction of traverse or end motion of tb< 
carriage n, n, n, n, necessarily depending on the dire^tioii 
of rotation of the pulley k ; 0,0, are two supports attached 
to the carriage n, n, n, n, and provided with smaU shafts r^ 
and r 1^ which receive a slow revolving motion from th^ 
bevils o 1^ BxA o 2, the former of which is placed on th^ 
shafts m^miv, v^ represent two stationary shields or rests 
supported from the part nl^nly each provided with an 
horizontal slot or openings to allow of the alternate tarayers^ 
of the small shafts r^ and r 1, as well as a perpendiculafr cut 
or openings through which the lower extremity of tl|e 
cutter ^^ is caused to revolve^ as seen at fig* 12. 

By tracing the motion of this machine^ it will be seen 
that the cutters g^ g^ are receiving a quick rotatioil at tbe 
same time that the shafts r^ and r 1, are receiving a slpw 
rotation, as weU as a slow end traverse or progressive mo- 
tion dependent upon the screw motion, which govcamS th^ 
traverse of the carriage n, n^UyUx supposing, therjefore, a 
flat disk or piece of caoutchouc, leather, hide, or oth^ 
similar substance to be secured in the position repres^i^t^ 
at'«, by means of washers and screw nuts, or othe;r cdiver 
nient apparatus, it wiU partake of the motion of the shaft 
r, on which it is placed, and gradually revolve and keep in 
Contact with the cutter g^ regularly approaching the same 
by the traverse of the carriage n, », % n, in the direction of 
the arrow n 6, and thereby cut the material «, into fillet or 
tape ty i, t, till l&e whole is disposed of. The utility of the 
rests or shield jp, p, WiU no^ be obvious in supporting the 
itaterial to be cut when subjected to the action of the cutter 
g, which has a constant tendency to press it against the 
sttrfiice oftherest/7. 
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In operating with this machine^ it will be remarked that 
while the shaft r^ which carries the material s^ is approach- 
ing the cutter g^ the corresponding shaft r 1, is receding 
from the cutter to which it belongs, so that when the piece 
s^ is finished, and the shaft r, which supported it is near 
to the cutter g, the corresponding shaft r 1, is at the 
greatest distance from its cutter. In this position the ma- 
chine is stopped by the operative or attendant, and the disk 
or flat piece of caoutchouc or other material placed on the 
shaft r 1, the catch b 1^ elevated, and the shaft i. A, removed 
endwise, in the direction of the arrow b 6, fig. 1, so as to 
relieve the bevil a 1, and bring the bevil a 2, into gear with 
the driving bevil a, and thereby reverse the direction of 
the rotation of the pulley k, and, consequently, the tra- 
verse of the carriage », w, n, n. The machine being again 
put in motion, the cutting proceeds on the one shaft r 1, 
while the opposite shaft r, recedes from the cutter g^ pre- 
paratory to receiving a fresh piece of material as soon as 
that under operation shall be finished, and the machine 
' again stopped as before ; thus the shafts r, and r 1, are 
alternately loaded, and the material cut, from a flat disk, 
into a continuous fillet or ribbon. 

Now, although the machine which I have above de- 
scribed answers the intended purpose of enabling me to 
carry into effect my improved method of cutting caout- 
chouc or India rubber, leather, hides, and similar sub- 
stances, so as to render them applicable to various useful 
purposes, I am ftilly aware that the same may be variousty 
modified ; as for instance, instead of imparting a rectilinear 
or progressive movement, as well as a rotary motion, to a 
piece of caoutchouc or India rubber, leather, hide, or simi- 
lar substance intended to be cut into fillets, a revolving 
motion only may be imparted ; and by causing the pedestal 
or bands upon which the revolving cutters work, to be fixed 
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. oa or attached to a sliding carriage^ and made to advance 

in the direction of the material to be operated upon^ a 

.similar effect may be produced^ and the cao^tchouc^ 

leather^, hide^ or other similar substance be cut into fillets 

. or tapes of the required thickness. 

It is also obvious, that instead of usinir revolvins: circular 
cutter8,longitudinalorstrai6htknive8orcutter8H«ybe ap- 
pUedj to which a rapid reciprocating motion may be given> 
for the purpose of cutting the caoutchouc^ hides^ and simi* 
lar substances into fillets. • 

The position of the various motions and parts of the 
machinery for the accompUshment of my method of cutting 
such materials^ may also be considerably varied if required^ 
and rendered more completely sdf-acting or independent 
of the operative or attendant. But as one great advantage 
arising from the adoption of my improved method is> that 
of cutting pieces of material of irregular shape. and size^ 
the adjustment of which must always depend on the judg- 
ment of the operative^ I have considered it best to leave 
the machine also greatly dependent on his or their attention* 

I therefore wish it to be understood that I claim^ as my 
invention^ not only the machine hereinbefore described^ 
but also any modification of such machine^ by which my 
improved method of cutting caoutchouc or India rubber, 
hides^ and similar substances into a band^ tape, or fillet, 
by means of a revolving or other cutter acting on the exte- 
rior edge of such materials, and regularly cutting the same 
in a spiral or helical direction towards the centre, can or 
may be efiected ; and such my invention being new, and 
never before effected by machinery, I do hereby declare 
this to be my true and faithful specification of the same. — 
\Inrotted in the Inrolment Office^ Augfust, 1836.] 
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To Miles Bebby^ of the Office for Patents, 66, Chancery^ 

' lane, in the county of Middlesex, patent-agpU and 

mechanical draftsman, for certain improvements m the 

means of economizing heat and fuel in furnaces or closed 

fire-places, being a communication. — [Sealed 3 1 at May^ 

18S8.] 

These improvements in the means of economizing heat 
and fuel in furnaces or closed fire-places^ consist in n mode 
of collecting the smoke^ gas^ and other vapours emitted 
from the combustion of fuel and firom the smelting of ores^ 
and conducting such vapours into a furnace, for the pur- 
pose of aiding the combustion in conjimction \nth or in 
addition to the ordinary blast of atmospheric air. 

The manner in which the inventor has carried this ob- 
ject into effective operation will be seen by reference to 
Plate XIII., in which fig. 1, exhibits a series of apparatus 
shown in section : a, a, represents a blast furnace, con- 
taining ore and fuel as usually combined when the ore is 
submitted to the process of smelting; b, is the hopper at 
top, by which the ore and fuel ia introduced into the tower 
of the blast furnace, at the lower part of which hopper a 
sliding plate or shutter c, is adapted and fitted tightly, so 
that, when closed, no gas or vapour can escape through 
the top of the tower and hopper. At the bottom of the 
tower the ordinary air pumps n, n, are shown, by which 
the blasts fix>m blowing machines are conducted through 
the tuyere holes or blower apertures into the furnace, for 
the purpose of canying on the combustion. 

Near the top of the tower a long elliptical opening is 
made through the brickwork, which commimicates with 
a pipe £, for the purpose of conducting away the smoke^ 
gas, and other vapours emitted firom the combustion of the 
fiiel and smelting of the ore when the sliding plate c^ ifi 
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dio9e4« Thni pipe 9> rises at an inclmaticoi of about ftitf- 
fiv^ degrees, in order that it may not be choked by the ma- 
terials, and that the dust carried up by the current may be 
made to fall back into the furnace. This indination of the 
pip9 is not, however, absolutely essential, as the quantity 
of dust will be small, and as the tower will not be ftUed with 
the material quite up to its top : care, however, must be 
taken to keep the aperture clear, and the internal capacity 
of the pipe e, must be considerable, so that the vapours 
may pass through freely. 

As, during the occasional re-charging of the smelting 
furnace with ore and fuel, the slider c, must be opened, the 
passage of the vapours through the pipe e, would be par- 
tially interrupted, another channel is therefore provided, 
by which the vapour would be carried into the pipe ^, Fox 
this purpose, in the brickwork of the tower, an annular 
recess p, p, is formed, at least a foot below the top of the 
materials under operation, and an elevated branch pipe 
G, led therefrom into the pipe e, which at that time should 
be closed above by a sliding plate z. 

Having now described the means by which the smoke, 
gas, and other vapours are arrested in the upper part of the 
tower of a smelting ftirnace, and conducted from thence 
by a pipe, I now proceed to show the manner in which 
such smoke, gas, or vapours are applied to the purpose of 
affording heat, and thereby economizing fuel in assisting 
the operation of anpther furnace employed in the process 
of melting metal for a foundry. 

The pipe E, may be carried down in any form for con- 
ducting the gas and vapour, but, in order to divest the gas 
and vapour of dust, it is desirable to insert the lower end of 
the pipe e, in a vessel of water. This vessel is shown at 
p, H, about half filled, and an inverted vessel i, is placed 
within it in the way of a gasometer, but held firmly in its 
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place by bolts and nuts. The pipe B^ passes through the 
top of this vessel i, and its low^r end is carried below the 
surface of the water^ so that the gas and vapour must rise 
np through the water into the upper part of the vessel i, 
leaving the dust behind it, the water being supplied and 
kept at its proper level in the vessel h. 

In the upper part of the vessel i^ a pipe k^ is inserted^ 
which conducts the gas and vapour onward^ and this pipe 
passes in a contorted form through a reservoir of water l^ l^ 
by which means the gas and vapour become cooled^ and 
the steam contained in the vapour condensed^ which con« 
densation may be allowed to escape by a syphon or by ar 
coek* 

From the reservoir l^ the pipe k, proceeds to an air^ 
pump M, into which the gas is delivered by two inlets^ each 
bdpg furnished with a clack valve opening inwards* In 
the pump M^ a piston n, is made to work by any suitable 
means, for the piurpose of drawing the gas through the 
pipes Bj and k^ above described, and also for forcing the 
gas onward through the pipes 0,0,0; which pipes are fiuv 
nished with clack valves, opening outwards. 

The gas, in its progress through the pipes o, towards 
the jets p, p, in the tuyere holes of the melting fiimace q^ 
is allowed to pass by a branch pipe b, into a vessel like 
a gasometer s. This gasometer s, acts as an air vessel^ 
regulating the pressure of the current of gas ; for when the 
elastic force of the current of gas at the jets is greater than 
required, its pressure causes it to recoil upon the water ii^ 
the vessel s. This apparatus, however, is well known, being 
the same as is usually employed in iron-works for regulat-* 
ing the air which feeds the combustion of blast furnaces. 

In order to combine the currents of gas thus forced inta 
the furnace witii the currents of atmospheric air, commonly 
employed for supporting the combustion^ anotiier jet % is 
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inserted into each of the jets p^ p^ the jet t^ conducting the 
atmospheiie air from the pipe u, into which it is forced by 
the. ordinary blowing apparatus. ' - - 

It will now be perceived that the two currents of gas and 
air will become united in the ends of the jets p^ p, and that 
the gas and air in combination^ being in this way fotced 
into the furnace^ the combustion will be greatly promoted^ 
and the heat act more forcibly upon the metal intended to 
be melted^ thereby economizii^ heat and fuel. 

I would h^re remark^ that though the nozles of the air 
pipes T^ should be placed concentrically within the nozles 
of the gas pipes p^ it is desirable that their jets shoiild not 
be coincident^ but that the jet of the air pipe be about six 
inches behind that of the gas^ iii order that the air and the 
gas may be properly mixed together before entering the 
furnace ; and it is desirable that the force witH which the 
air is impelled should be greater than that of the gas. In 
some cases I find it desirable to blow into the furnace 
through the upper tuyere holes, and^ for this purpose^ 
make the pipes capable of elongating, by forming parts of 
them as sliding tubes. In applying this invention tore* 
fining furnaces, it will be proper that the jets of the gas 
tubes should be larger than those of the air tubes, as a 
greater quantity of gas shoidd be introduced to promote 
the object with the best efiect 

For areverberatory or puddling furnace, experience has 
proved that the temperature will be greatly increased if the 
gas and air be brought into combination and mixed within 
the furnace. For this purpose the inventor suggests that 
the air and gas be severally introduced at different tuyere 
holes^ as shown in the sectional elevation fig. 2, and plan or 
horizontal section fig. 3, in which p, is the gas pipe, and t, 
the air pipe. . If the two aeriformed fluids^ by the means 
before described^ be thus introduced^ they will become 
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perfectly combined at the part required ; and being then 
ignited by the introduction of a flame^ or by a small quan-> 
tity of burning coals^ exert the most beneficial effects upon 
the metal under operation. And if an extra fire be required^ 
fuel may be placed between the two bridges at z» 

In such constructions of furnaces as carry on the com- 
bustion principally by the draft of a chimney^ jets of gas^ 
obtained as before described^ may be applied in the manner 
irepresented in the sectional elevation^ fig. 4, and in the 
horizontal section^ fig. 5. The gas is to be introduced by 
the pipe p^ into the front part of the furnace^ and the atmo- 
spheric air is allowed to pass by ordinary draught through 
the register of the ash pit^ and at such other parts as may 
be required ; and the combined aeriformed fluids being 
ignited by a small quantity of burning fuel on the grate y^ 
the heating effect will be obtained. One^ two^ or more 
series of pipes, or abroad flattened pipe^ may issue from the 
main gas pipe p^ for distributing the gas equally in the 
front chamber of the furnace. If the furnace under the 
boiler be required to bum constantly, and the supply of gas 
from the blast furnace be occasionally suspended^ it may 
be desirable to introduce an additional fire between the two 
bridges at z. 

If the iron is required to be heated in a reverberatory 
furnace without being brought to a welding heat, gas and 
atmospheric air combined and ignited may be employed 
without any other fuel. For this purpose gas and air may 
be introduced, as shown in the sectional elevation^ fig. 6, 
and horizontal section, fig. 7 : p^ is the pipe for bringing 
the gas from the smelting furnace, which pipe may be 
spread out into the form of a fiat tube opening into the 
mouth of the furnace; in the chamber of the mouth 
of the furnace^ a series of flat tubes a, a, a, are placed 
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pei^ndieularlj^ open at bottom to the ash pit^ and 
at top to the fumacei The gas passes from the pipe p> 
into the front chamber^ and thence rises up between thd 
air tubes a, a, a, into the furnace^ and the atmospheric 
air from the ash pit at the same time rising through thi^ 
tubes a^ a, a, becomes mixed with the gas^ which^ when so 
combined^ is to be ignited by the introduction of a flam^ 
as before said. If an additional quantity of atmospherie 
air should be required, it may be introduced through a^ 
opening above. 

In such construction of furnaces as require a constant 
i^pply of fuel to be kept in a state of ignition^ the gas may 
be employed as an auxiliary to asilist combustion, and 
thereby to economize fuel. 

The manner in which ihe present improvement may be 
adapted to such a case, is represented in the sectional ele<f 
vation, fig* 8, and horizontal section, fig* 9. The gas is, ia 
this instance, brought under the grate by the pipe p, and 
distributed, by several branch pipes, over the upper part q( 
the ash pit^ whence it rises by the ordinaty draft of atmo^ 
spheric air through the grate into the furnace. The qma* 
tity of gas thus delivered must be regulated, otherwise tlMt 
quantity might impede the passage of atmospheric air re^ 
quired to keep up the combustion. If it should be pre- 
fierred to introduce the gas above the grate, that may be 
done by means of the upp^r pipe p*, instead of the lower 
pipe p ; and in that case, atmospheric air must be intm* 
duced by openings immediately contiguous to the nozle 
of the j»pe p*. 

In some cases it may be desirable to effect a mixture 
of the air and gas in a vessel previously to its being intro* 
daeed into a fumade; for this puipose the box shown a| 
fig. 10, may be employed* Into the back of this box tha 
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end of the gas pipe p, is inserted, and below it a similar 
pipe T, for conducting the atmospheric air. The box is 
divided by two or more partitions, each of which is perfo- 
rated with a multitude of small holes ; the gas and air in 
passing through these holes necessarily becomes inter- 
mixed, and it ultimately proceeds through the jet to the 
ftumace. It is, however, desirable that a wire-gauze guard 
should be stretched across the jet, in order to prevent the 
lighted gas from re-passing into the box, and there ex- 
ploding. 

If, in the process of smelting, it be not thought necessary 
that the gas to be employed should be impelled with great, 
fbrce, and freed from dust and steam, it may be made to 
come directly by the pipe e, fig. 1, into the fire-place, 
without making use of the vessel of water h, of the reser- 
vi^ L, li, the air pump m, and the vessel (similar to it 
gasometer) s. It is sometimes desirable to heat the aiv 
and gases in any well-known apparatus before employing 
them in furnaces. 

Lastly, I desire it to be understood that I do not intend 
to confine myself precisely to the forms and arrangements 
shown in the drawing, but that I claim any and every con-' 
venient mode of coUecting the gas and inflammable vapours 
emitted from a smetling fiimace, and of {conducting and 
applying such gas and inflammable vapours into a fire- 
plfikce or furnace, for the purpose of heating by its com- 
bustion, or assisting the combustion of the other fuel which 
may be employed with it, in producing heat for any pur- 
l^ose to which such heat may be applicable. — [InroUed in 
the Both Chapel Office, November, 1838.] 

Specifieation drawn bjr Messrs. Kewtoii and Berry. 
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Tp Joseph Ne^dham Taylor^ of Red lAon-square, in 
the parish of St. George, Bloomsbury, in the county of 
MiddleBex, a captain in the Royal Navy, for his invention 
of a certain method or certain methods of abating or 
lessening the mischiefs arising from the shock or force of 
the waves of the ocean, lakes, or rivers, and of reducing 
them to the comparatively harmless state known by the 
term broken water, and thereby preventing the injury 
done to, and increasing the durability of breakwaters, 
mpleheads, piers, foi^tifications, lighthouses, docks, wharfs, 
landing places, embankments, bridges^ or pontoon bridges; 
and also of adding to the security and defence of harbours, 
roadsteads, anx^horages, and other places exposed to the 
violent action of the waves. — [Sealed 4th July, 1838.] 

The subject of this patent is the construction of a flo«t-» 
ing pier or breakwater, which will have the effect of 
breaking the force of the waves, and, at the same time, not 
offer such a dead resistance as a soUd pier or breakwater 
would, if constructed of masonry. 

The inventor conceives that if he constructs a floating 
body as a breakwater, which will break the force, and, at 
the same time, yield to the impetuosity of the waves, that 
little or no damage will be sustained by such yielding break- 
water in case of a violent storm, when a pier, breakwater, 
or other similar stationary work, constructed of solid 
masonry, and in the ordinary manner, would be materially 
injured, or, perhaps, entirely destroyed. 

The breakwater invented by the Patentee, is constructed 
of very strong timbers firmly bolted together, and forming 
a sort of framework : the interstices between the frame tim- 
bers is partially filled up with very strong planks ; these 
planks, however, must not be placed too close together, as 
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room must be left between them to allow the water td 
flow through, otherwise the waves would force up some of 
them. This floating or yielding breakwater, constructed 
in the aforesaid manner, is then to be firmly anchored by 
chain or other cable, in any situation in which it may be 
required ; and it will be found that as the breakwater or 
other work floats on the surface of the water, and slightly 
yields to the waves, and thus decreases their force, no se- 
rious consequences need be apprehended. 

The Patentee concludes his specification by saying, that 
he claims as his invention the construction of a yielding 
pier or breakwater, which will effectually break the force 
of the water, and, at the same time, yield to it, so that the 
violence of the waves will be less Hkely to take any disas-* 
trous effect upon it.— [InroUed in the Rolls Chapel Office, 
Jimuaryy 1839.] 
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(To the Editor qfthe London Journal of Arts.) 

SiK,— As an inquiry into the nature and properties of fuel is 
one of great public interest, both as regards its value in the gent;* 
ration of stearo^ and in connexion with the arts and mauufacturea 
of this country, I make no apology for communicating the fol- 
lowing facts and observations through your valuable Journal. 

Being, through the Dublin Steam Company, extensively con- 
nected with steam navigation, and having been instrumental in 
introducing it into Ireland, in aid of inland intercourse on the 
River Shannon, my attention was drawn, several years back, to 
the substituting turf, for coal, lus a fuel for the steam -vessels, on 
the score of economy and convenience — coal being obtained with 
difficulty, and at a great expense ; while turf abounded in nume« 
rous districts along the hundred miles of that river, over which the 
steatn-vessels daily passed. A further inducement was, that its 
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I^optipiias a fuel for sleaoiers woqM iorm itvaliHilAcr wd fof^i 
itable source of employment. The result of tbe trial ba9 be«ft 
satisfactory in every point of view. 

la tlie adoption of a turf fuel» no small inconveoieiice, bow-^ 
ever, was experienced from its great hulk ; and, in i^et season^ 
from its retaining so much moisture as seriously to detract from 
its heating powers. My attention has long been directed to the 
remedying ^hese tvvo evils, by obtaining a more condensed and 
a drier fuel. 

During my investigation I was struck with the meagre acconnts 
which books afforded of this valuable natural product, and the 
'Httle attention which had been given to it by the scientific and 
practical me« in this country, while, on the continent, there had 
been many experiments and mach valuable inquiry both as td 
its properties and varieties. As to the means of increasing its 
density* and thus remedying the evil of its excessive bulky aotlrinf 
had been attempted^ neither had any effort been made at iiiipieT% 
ing the mode of preparing it for fael ; yet these are objects of 
great importance. My attention was further drawn to the value 
of turf, or peat fuel, as it is called in England and Scotland, by 
the statement, that it had not only the power of giving an intense 
heat, and v^ith great rapidity ; but that it possessed properties 
which gave it great value when applied to the various processes 
of metallurgy, and particularly in the working of iron when the 
fuel comes in contact with the metal. This led me to pursue 
the inquiry on another ground, namely, as being likely to supply 
an improved fuel for the uses of the furnace and the forge. 

The well-known superiority and high-money value of '* char- 
coal iron," (iron manufactured by means of the heat from char- 
coal, and which is the leading peculiarity of Swedish iron,) gave 
a further stimulus to the inquiry. Coke prepared from turf, aa 
being a pure vegetable charcoal, ought, it would appear, not only 
to possess heating properties analogous to those from wood char- 
coal, but to be equally free from those deleterious ingredients 
iVhich abound in mineral coal. Such^ indeed^ is the value and 
purity of the iron manufactured by the aid of wood charcoal^ 
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preference to coal Goke> as adopted in Great Brltaih^ Mamt Srtf 
fiad an extenaive company now fotmed in the metropolisi called 
the ** India Steel Company/' established for the purpose «f 
iinporting iron manufactured by themselves in India by the meant 
of charcoal, in procuritag which they have thete great facilities, 
and converting li into steel by the same material in this country; 
It is to be hoped thai by such means the importation of Swedish 
iron may ere long be rendered unnecessary. 

Of the nse of turf coke in the working iron, many istn^ng tes* 
tknonials from practical men were given in a tract presented to me 
by Lord Downshire, .whose attention had long been directed to the 
means of rendering the Irish bogs more valuable. Its import- 
afice for the usee of the forge cannot be overlooked. Much 
injury is sustained, not more from the use of inferior iron, than 
from the impurities of the coal and coke with which^ in many 
parts of England, we are compelled to work it. The extent of 
this evil and its consequences, cannot, it is true, be stated In 
figures, but it is not less appreciable on that account. This is 
well known by all workers in iron and steel ; and when we find ' 
an important part of our machinery break, and probably do great 
mischief, we are apt to censure the workman, when we should 
rather lay the fault on the iron, or the impure fuel with which 
he had to work. 

In persuing the inquiry as to the manufacture of turf coke, I 
fell naturally into the common error of taking the lower portions 
of the bog in preference to those nearer the surface; and from thia- 
cxrcnmstance, that the latter, on account of their lightness, ap- 
peared wholly unsuited to the purpose; while the former, frote 
their greater comparative density, seemed alone available in pro- 
ducing a coke which could stand the blast. From the lower' 
strata a sufficiently dense coke could be formed, by the aid of 
suitable coking stoves ; but it was found to be so impure, and' 
impregnated with so large a proportion of incombustible atod 
deleterious matter as to have an injurious effect on iron, froaa an 
scid whidi it was supposed to contain. From the upper strafe^ 
and particularly where they were <x>iliposed ef bog moss, whfctif 
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bad made bot little progress towards decomposition and solidi 
ficaiion, I obtun an exceedingly pare carbon, giving a very small 
per centage of useless, and no injorioos, matter. This nppdr 
portion of the bog» however^ was of so light and porous a texture, 
and so apt to re-absorb moisture, by which its heating properties 
were much reduced, that it would scarcely repay the labour of 
catting and saving, even for domestic fuel, while the lower strata^ 
on the contrary, often approached the solidity of coaL This 
superior density had been acquired in some degree by the decom- 
position and consequent solidification of its vegetable fibre, but 
stili more by the consolidation, through ages, from the pressure of 
the superincumbent tnass, often to the deptk of twenty or thirty 
feet. But this great density, valuable as it may be, had beeff 
obtained at the expense of its purity and heating properties, by 
the addition of many heterogeneous and incombustible substances ; 
and whieh, pro ianto, and without reference to their chemical 
effects, deteriorate its calorific power and usefulness as a fuel* 

Without going further into this inquiry, it is enough for onf 
present purpose that we do find this diflerence existing betweeik 
the upper and lower divisions of all bogs. This is well illustrated 
by Mr. Griffith, in his analysis of a part of the bog of Allen, of 
the depth of thirty-eight and a half feet, as given in the bog re- 
ports. On examining his report, the upper portions, even to the 
depth of eight or ten feet, was stated as exhibiting so ** open** 
grained and fibrous a texture,*' that the different species of the 
mosses of which it had been composed were easily discernible ; 
the sphagnum palusire (the lightest of the bog mosses) predomi* 
sating. This portion of the lM>g was of so low a specific gravity 
as 356 (water being taken at 1000) ; [and what is here important, 
yielding not more than one per cent, of incombustible ash. As 
lie descended to the lower portions, he found the mass progres- 
sively increasing in density, until it showed a " fracture conchoidal, 
lustre shining, with a strong resemblance to coal, and susceptible 
of a high polish 5*' and further, that it was capable of yielding a 
«< very compact charcoal with internal lustre shining." He found 
it$ Specific gravity increased from 356 ap to 1236, but accom- 
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paused with the drawback^ th&t its incombustible ash had also 
increased from one. to twenty per .cent.^ independently of the in- 
jarioos tendency of. those substances with which it had become 
combined ; thos proving that as the bog gained in density, it lost 
in combustible value, weight for weight, and that even as a do- 
tnestic fuel it was but seldom used, " owing to the unpleasant 
smell it gave out whenr ignited/' 

* ' I may here observe, that I have burned the compressed peat 
cokcy which forms the subject of the following analysis, in a 
smaii room, in a stove resembliug Joyce's stove, standing on the 
Cabici for four days and nights successively, daring which it was 
never extingnishedi and without any perceptible unpleasant smell 
or other annoyance. 

^ Now, having thus ascertained that the upper and lighter por- 
tions of the hog had the greatest purity and heuting power, weight 
for weight, the difficulty presented itself of combining density 
with purity, and which in the natural state do not co-exist. 

In this I have completely succeeded, having obtained a coke, 
from the lighter portions of the bog, possessing not only double 
the density of wood charcoal, and equal to that of coal coke> but 
possessing that purity which is so essential in the working of 
iroli. To ascertain the relative values of the compressed peat, and 
peat coke, as compared with coal, coal coke, and charcoal, I had 
a very accurate analysis made by that able eexperimentr, Mr. 
Everitt, and whose report I here subjoin :— ^ 

REPORT OF EXPERIMENTS ON PRESSED PEAT, AND ON 

COKE MADE THEREFROM. 

Dexsitv. — ^The density or specific gravity of water 1000 

Compressed peat, the thinnest and hardest pressed. . 1160 

Ditto, the thicker or less pressed • 910 

Peat coke, the thinnest or hard pressed • . • • • 1010 

Ditto, the thicker or less pressed 913 

The resin fuel 1 1 40 

The resin alone , 1110 

The hardest and dry woods, such as oak, ash, elm, 

vary from..,,,,,..., 800 to 885 
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And tlie lighter woods, Huch as popkt^ 

pine, &c., irom • r* 383-^ 530 

Charcoal from hard woods, taries from •. . . 400 -^ 625 . 

Coals vary from 1160 — 1600 

Hence we see that the hardest compressed peat is denser than 
the hardest woods, in the relation of 1 160 to 885 ; and compeared 
with some of the lighter woods, nearly donble. Further, fiaX 
the coke prepared from the hardest compressed peat in nearly 
double the density of ordinary charcoal. In common practice^ 
it is reckoned that 100 lbs. of charcoal occupy the same space 
in a measure as 200 lbs. of coke. The peat coke would, weight 
for weight, occupy the same, very nearly, as common coke. 

Calorific Power. — ^The next point of investigation was the 
calorific power, as compared to coal, common coke, and 
(charcoal. 

The usual method of making assays of this kind, it to burn 
weighied quantities of the respective fuels, and endeavour to atf- 
bertain how much water each respectively will raise a given 
number of degrees, or convert into vapour. But experiments of 
this sort, unless made on a very large scale, cannot lead to any 
comparable results. It is given in Berthier (Essais par la voie 
sechc, vol. i. p. 289), as being the result of accurate experiments, 
that a given weight of charcoal will raise 78 times its own weight 
of water from 32® to 212®, or boil off in vapour 1 ly^ its weight : 
which data do not differ materially from the results obtained 
OA a large scale, by J. Parkes (see his paper in the '^ Transact 
^tions of Civil Engineers," vol. ii. p. 161). Now we know, from 
actual trial, &at weighed portion's of coke, charcoal, &c., 
used under stills and boilers, holding only from 5 to 10 gallons 
of water, will not produce -^ of this effect. I am here convinced ' 
of the utter futiKty of trusting to any such experiments on a 
small scale, with the view of having any thing like an approxima- 
tion to the true relative values of fuel ; even in the bert con- 
structed calorimeters, where only a pound or so of the fuel is 
consumed, it is very difficult to command uniformity through any 
twt) experiments. I was here induced to adopt the Hiediod re- 
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commended by Berthieri m his work, vol, i. p. 228, in oxder lo 
obtain the relative values of these fuels. 

It is assumed, from the results of almost all experiments, that 
the absolute quantity of heat generated, during thei combustion 
.of any fuel, is inexact relation to the quantity of oxygen con- 
sumed on entering into combination : hence, in order to ascer- 
tain the relative calorific powers of fuels, it is only necessary to 
ascertain the quantity of oxygen each consumes in burnings 
. The best mode of doing thb, is to mix a weighed quantity of 
the fuel with a slight excess of litharge (oxide of lead), and find 
what quantity of metallic lead is reduced. It is to be remarked, 
that this method cannot be applied to such fuels as contain any 
volatile matter, from Bertfaier (and which also agreed with some 
trials made by me on the same substances). 

10 parts of pure carbon, will give of lead • . 340 grs. 

10 parts of good wood charcoal, from .... 300 to 323 

10 parts of dry woods, from 1 20 — 140 

10 parts of good coke^ from 260 — *• 285 

It may be here remarked, that assuming the principle, which 
ii ^e foundation of this mode of assaying, to be correct in prac- 
tice, it is susceptible of great accuracy ; for, as every singiegralA 
of carbon produces 34 grs. of lead, any error in estimating the 
lead is reduced to -^^^ ^^ estimating the carbon. 

The following results are averages of two, and sometimes three 
experiments on the same fuel ; and in many cases the metallic 
lead in two consecutive trials did not differ more than 2 grs., 
which corresponds to only -jl^ of a grain of pui*e carbon. 
10 parts of the peat coke-**this was picked surface peat— gave 277 

10 parts of peat coke, lower strata ; 250 

10 parts of the pressed peat 137 

The resin fuel, containing so much volatile matter, could not 
be tried in this way ; and its calorific value could not be ascer- 
tained from the difficulty of arriving at any satisfactory result) 
except on a large scale. 

The above numbers represent the relative quantities of heat 
'^th can be produced by the same quantities of eaeh of the 
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iuels; and in cases inhere quantity of beat alone is the consider- 
ation, these numbers will also represent their relative values. 

But intensity of heat is oflen of ipore consequence than quan- 
tity ; and intensity depends very much on the density of the fue]» 
Thus, chrrcoal can never produce so high a heat as coke ; and» 
in this respect, the denser peat coke and common coke are about 
equal. These comparisons are quite irrespective of any foreig^n 
matter being present which may be injurious to the quality of 
iron, where the fuel is used for reducing the metal from its ore, 
or for working iron by fire generally, or when it is used under 
iron boilers for generating steam. 

To see how far it was probable or not that the peat coke con-* 
tained matter hkely to act injuriously in this respect, hke some 
coke, portions were burnt in a variety of ways, when no sulphurous 
acid amell could, in any case, be perceived ; sulphur, or metallic 
sulphui^ts, are the usual ingredients in common coke, to which 
their corrosive effects on iron boilers is to be attributed ; and 
such coke, during burning, always give very perceptible quanti- 
ties of sulphurous acid gas. 

As the nature and quantity of ash is sometimes of importance^ 
I have also investigated these points with great care. 

An average of two experiments, where 1000 grains of peat 
coke (made from the surface peat) were burnt, till all carbona« 
ceous matter was consumed, gave yf^ for the quantity df ash of 
a light bufF colour. 

100 grains of such ash contain common salt * . 3. 5 

Silica— sand and silica combined. •••... 15.0 

Sulphate of lime • • • • 22. 5 

Carbonate of lime .- 43.25 

Magnesia, and carbonate of magnesia 15.00 

Alumina. ^ • . • • 0.75 



100.00 
The ash contained no carbonate of potassa, and is remarkable 
for the large quantity of magnesia present. 
From my trials I am of opinion,--*lst, That the peat coke exa; 
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mined by me contains nothing which would, during the burn- 
ing, be more injurious to iron, than wood charcoal, or the best 
coke — whether it be used to work iron, or under boilers for the 
generation of steam, 

2d. That it is equal to the best coke, weight for weight ; in 
heating power, a little inferior, weight for weight, to wood 
charcoal, where quantity of heat is the only consideration ; but 
where bulk of stowage and high intensity of heat are important 
considerations, it is superior to wood charcoal. 

I/)ndon, Jan. 18th, 1839* Thomas Everitt, 

6, Torrmgton-square ; 
or. Laboratory Medical School, 
Middlesex Hospital, 

The above analysis was made on tarf from Lancashire ; bat, 
from other experiments, I find the turf from many of the bogs in 
Ireland exceeding it in parity, and containing a mach smaller 
proportion of incombastible matter. 

In considering the foregoing report and analysis, the great 
density of both the peat and peat coke, though produced from the 
lighter portion of the surface tnrf, is remarkable, the compressed 
peat being thirty per cent, denser than oak wood, and double that 
of the lighter woodS) while the coke is doable the density of 
charcoal, and on a par with coal coke. 

I may here add) that this density which is so valuable where 
, intensity of heat is an object, may be still further increased, and 
with little additional expense. 

This being the first time that the results of the litharge test, 
as applied to turf coke, has been communicated in this country, 
the value of which Berthier, in his elaborate and admirable essay on 
combustible bodiesi has fully established, I may be permitted to 
say that its accuracy, and the small amount of practical error to 
which the process is liable, as shown by Mr. Everitt, gives it a high 
43laim to our attention, although to persons not familiar with the 
nature of chemical tests, it may not be so self-evident. We here 
see that the extraordinary attraction which carbon has for oxygen, 
and Uie power which it thereby exercises of de*oxidizing metallic 
oxidesy renders the litharge test the most suitable for determine 



802 Original Communication. 

ing die abdalote purity and calorific powers of the various cokefe 
at least on a small scale. The carboiii under a high temperatarey 
uniting with the oxygen in porportion to its calorific powers ^ 
while the lead, being thus deprived of that which is essential t# 
its state of oxide, is precipitated in its pure metallic form, the 
relative weights so thrown down representing the true com- 
bustible values of the several cokes. 

It will be observed that Mr. £veritt^ in stating the quantitjf 
and intensity of the heat given out by peat coke, adds, that these 
are irrespective of the presence of any foreign matter which mayt 
b^ injurious to the iron* Now, we know that many foreign sub- 
dances do enter into the composition of coal and coke^ and do 
exercise a very injurious influence over iron and steel in the 
furnace and forge. In this respect the importanee of the peat 
coke becomes apparent } iron is iiot Qnly sooner fatrougbt hf H 
to a welding heatt but it is found to work softery ao«l ^itblMi 
of that scaling which is so injurioas, psrjtipuiarly in the op^nklKHi 
of welding, 

Th^se facts I have proved both in the fiiroa^^ wherje liMrgH 
boiler plates are heated, aad in the operations of the foif e wbeit 
even the worst* iron was improved in quality^ 

It is not an unimportant consideration that peat eoke may Iblis 
be produced from that portion of the bog. which has ever bofen 
r^ected as a domesijc fuel» when a denser kipd is to be obtained. 
Again, that it is precisely that description qf turf which nwal 
abounds in Ireland^ and in most of the Urg^ bog difltri^tjs has 
hitherto been regarded as an absolute incumbranjce j alike Unfit 
for fuel and for conversion to agricultural purposes* This arises 
from its extreme porousness and levity — its being so far removed 
from that decomposition which is essential tf> th$ viq^tntiiie 
functions of all soils, and also to its Sjssceptibiii^y of tbe fsx^ 
tremes of excessive moisture and excessive 4roi|g)itr-*ajrei^ 
charged in wet se^sons^ and amounting to a tpere ea^Mi morimm 
in dry ones. 

The resin fuel^ alluded to in thp f^f going repoit^ is an ftrlifisial 
ooal formed by aa anion of t^iei peat coke a^ bttaninoos iftiUir 
M ^^^P P^^9^ 9f ff^tiyraliooi iCtf the WM A«d pr9pert»es ^ 
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(aeU aB well as of odier advantages derivable from the applica-* 
tion of peaty I sball, with your pennissioDy on a futare occasion^ 
submit to your consideration. I am, &c,» 

C. W, Williams* 



II' I ., I, ! 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 
(Continaed from p. 240.) 
History and Construction of Westminster Bridge, accompanied 
with detailed Drawings. By F. Whishaw, M. £nst. C.8. 

This account of Westminster*bridge has been extracted from 
the very voluminous documents in the Westminster-bridge office^ 
access Co which was given to (he author of this paper by the 
kindness of Mr. Swinburne, the resident engineer to the brii%e^ 

The first act was passed in 1736, and empowered certain com* 
aissioners to raise monies by lottery. Three sites wm% pitdied 
upon 3 the Horseferry, over against the Talace-y«rd, and ovtr 
against WoOlstaple, which latter was finally fixed on. Hie 
scheme was violently opposed by the City of London and th^ 
Thames watermen. The commissiouers selected a very cnrions 
and well-designed wooden saperstnicture* by James King; tmt 
having determined that the bridge should be of stone, tiiey ac*^ 
cepted a proposal from Mr. Labelye to found one pier by meant 
^ caissons, und which he had offered to build at his own expense. 

This bridge, so lasting a monument to the genius of Labelye 
eoasrsts of fifteen semi-circnlar arches, , decreasing regularly in 
span by 4 feet from the centre, which measures 76 feet, to thi 
likth arch on each side, which is 52 feet in span ; all the arches 
qning from the line of low wafer of 1736» The whole distance 
between t*»e abutmenU ts 1068 feet, with 870 feet clear water- 
way, and ld8 f6et solid. A peculiar feature in this bridge w, 
tfwt the spaudils are formed of radbted Purbeck blocks with 
Qtseasioaal bond stbnes, and the interior fiHed with balfest and 

nm dfimgn of Mr. idbelye was themly ^ne Uht laVinir the 
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foundations of the piers nnder water^ and the application of 
caissons for this purpose then first took place. The construction' 
of these caissons and method of founding the piers by mean! 
thereof, are fully described and illustrated. The piles were 
driven by an engine invented by Mr. Valone, a watch-maker ; 
it was erected on a platform* fixed on the top of a barge, and 
worked by three horses walking round and turning an upright 
•haft, on which was fixed a large cog wheel and a drum, on 
which the rope was wound, and passing by' pulleys to the top of 
the guide frames, was connected with a follower furnished with 
fongs, as in the common pile engine. The number of strokes in 
an hour was about 150, at an elevation of 9 feet ; the weight of the 
ram 1700 lbs. The piles were generally cut off; the time occu- 
pied in catting off a pile about 15 inches square and 10 feet 
under water, being not more than a minute and a half. The con* 
struction bf the abutments and of the arches is fully described X 
and the quantity of stone employed in the middle 76-foot arch, 
kind the two adjoining 72-foot, is stated ; the expense of tfat>se 
three arches was 24,074/. 

: The centres employed were on the principle of the diagonal 
truss $ for the five middle arches three rows of piles were driven 
on tech side to support the centres, and for the other arches only 
^wo rows. Each centre consisted of ^vt ribs of fir timber, resting 
jon transverse and longitudinal oaken plates. The fise centres 
used on the Westminster side were afterwards used for the cor* 
responding arches on the Surrey side ; the striking of the cen« 
^res was first performed by means of circular wedges of a pe- 
culiar construction : this mode, however, from its expense, waa 
auperseded by straight wedges. 

A most interesting portion of the history is that which relates 
to the 15*feet sunken pier. There was no piling' under th^ 
caisson bottoms, and the removal of gravel of the bed of the 
fiver very near the pier in question, occasioned consequently a 
sinkingt The progress and nature of the sinking are accurately 
iletaiied. The south point had settled 14 inches, and the north 
point 13 inches ; and the sinking still going on, it was deteiv- 

inedtopremove the supentructure above the snuken pttc and 
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damaged arches : the sinking still continaedybut at last appeared 
to stop» and the whole amoont was found to be 9 feet 4 inches at 
the north-west angle, and 2 feet 7 inches at the soath-east angle^ 
of the pier. Centres were erected nnder the two damaged arches ; 
the adoption of which plan was recommended to the commis- 
sioners Jn the following words: ^* If the pier should settle ranch 
nore» it is not in the power of any mortal agent or agents to 
hinder the arches from following it, as long as it is possible ; and 
therefore, in that case, the two arches, instead of parting asnnder 
and their materials falling into the river, and not to be taken np 
withoat a great expense of time and money, will be received, and 
their materials supported and secured, in order to their being ro- 
gularly nnbuilt/' The pier, iiowever, lightened as above described^ 
did not continue to sink^ and the weight over the piers was con- 
siderably reduced by introducing segment arches oyer the 15-foot 
pier, an'd half arches over the adjoining fibers, leaving a consider* 
able void space beneath each. 

Iiabelye presented to the commissioners several reports on the 
open joints^ on the sunken pier, on the Surrey New-road, and on 
the completion of. the works. These are Duost interesting^ serv- 
i|ig, as they do, to exhibit the state of engineering at that time 
in the country* 

A detailed account is also given of the ingenious wooden su* 
perstrocture designed by Mr. James King, and of Mr. Batty 
Langley's design for a wooden bridge at the Horseferry* The 
unthor has also collected, at immense pains, the prices of ma<v 
terials and of labour as paid in the erection of Westounsler, 
bridge; he has also compiled a journal of works from the 
commencement of the undertaking to the time the bridge was 
opened. These most interesting and instructive documents are 
collected from the voluminous records deposited in the Bridge- 
office. 

The paper is accompanied by an atlas of eleven dravt^ings, 
Rowing the site and all the details of the bridge, with fac-simile 
a^foatures of Charles Labelye the engineer, and Messrs. Jelfe 
and Tufnell the contr9Ctor9. 

VOL. XllU 2 R 
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ICjtt Of yatttttn 

dtnUid fo Scotland betwte» iZd Deember, ISaS, mtd 2Sd 

dMUOTfff lo39. 



Td Stephen Geary^ of Haiiiiltoii-place« London, architect^ for im-* 
proT^ments in the preparation of facL— 29th Deeember. 

^^ WilHam Brown, of Port Dandaa, near Glasgow, in conte* 
quenoe of a conimanication from a fordgner reaidkig almmi, 
for a flooring machine, for planeing, redocing to ah mufomij 
thiekness and breUdthi and grooying, featherings or tongbeiiBy 
wood need for flooring and other purposes.— SOtii DeeembOf. 

«^ Henry Hontley Mohuh, of Regent's*park, London, M«D., I^r 
improveroents in apparatus for prodncing light and heat.— ^ 
29th December. 

i^ Joseph Daries, of Nelson-sqoare, in the coanty of Stirrey, foi^ 
a comiiosition for protecting wood from flame. — 4th January* 

— William Wainwright Potts, of Borslem, ehtna-mAHnlaetiifer/ 
for certain improvements in machines applicable to the priAt- 
ihg or prodncing patterns, in one or more colours, on metallic 
preparations^ to be transferred to earthenwiwe, floreelaini china,' 
gla^s, metal, wood, cloth, paper, paper-raachte, bon^, #late, 
marble, and other suitable substances. — 7tb January. 

-s^ Wiiliitm Gossage, of Stoke Prior, in the county of WorcteH^r, 
manufacturing chemist, for certain improTements in manhfac-. 
turing iron.-<-12th January. 

ssm Joseph Fraser^of HaUfax, Yorkshire, fotcertliiif improvenfehtif 
itt tho npparatos of machinery to be employed tuk eenierii^ of 

' luppoTtersin the construction of bridges and arches, alfd lit 
tunnels or other mining ofierations.*— 14th Jatiuary^ 

*^ Jolni PowlOr, of Birmingham, for certain improTements in pre. 

• fBnag or nnmnfscturing solphmie acid.«— 14th January. 

— - Richard Thomas Beek, of Little Stonham, Suffolk, torn* 

* mimicated from a foreigner residing abroad, for a iie#( or lm« 
prorod^ apparatua or mechanism for obtainid|^ poi^er ttn^ 

^ motion, to be need ae a mecbUniciA ageiit gefteralljr, iHiicK Mf 
intends to denominate rotm yi?».— *14tb January. 
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To William Brindley, of BirmiDgbam, paper-tray maniifiustnrer^ 
for certain improved arrangements in the construction of screw 
presses. — 17th January. 

— * John Small, of the Old Jewry, London, mercbant| communi- 
cated by a foreigner residing abroad, for improvements in tbjs 
mannfacture of thread or yam^ and paper^ by the application of 
certain fibrous materials not hitherto employed. — 2l8t January, 

— John Thomas Betts, of Smith field- bars, London, rectifier, 
communicated by a foreigner residing abroad, for improvements 
in the process of preparing spirituous liquors in the making of 
brandy. — 21 st January. 

^- Benjamin Ledger Shaiv, of Henley, near Huddersfield, clothic^, 
for improvements in preparing wool for and in the manufacv 
tare of woollen cloths, parts of which improvements are appH* 
cable to the weaving of other fabrics. — 2l8t January. 

— John Chanter, of Earl-street, Blackfriars, London, and Peter 
Berie, of Dundee, engineer, for improvements applicable to 
steam boilers. — 21st January. 



SEALED IN ENGLAND. 

1839. 



To Samuel Clegg, of Sidinouth-stceet^ Gray^a-iim-road, 
engineer, for a new improvement in valvea, and the com<- 
bination of them with machinery. — Sealed 3d January — 
6 months for inrohnent. 

To Henry Robert Abraham^ of Keppel-street, Russell- 
aquai^j architect^ for improvementa in apparatus applicable 
to steam-boilers. — Sealed 3d January — 6 months for in^- 
rohnent* 

To Thomas Nicholas Raper, of Greek-street, Soho^ 

gentleman^ for improvements in rendering fabrics and 
k^er waterproof.— Sealed 3d January— 6 months for iu- 
rolment. 



Sto New Patents Sealed. 

To Abel Morrall, of Studley, Warwick, needle maker^' 
for certain improvemehts in the making or manufacturing 
needles, and in the machinery or apparatus employed 
therein. — Sealed 3d January— 6 months for inrolment. 

To Louis Mathurin Busson du Maurier, of Lombard- 
street, gentleman, for improvements in the construction of 
springs fot carriages. — Sealed 3d January— 6 months for 
inrolment. 

To Miles Berry, of the Office for Patents, Chancery- 
lane, patent agent, for certain improvements in rotatory 
engines to be worked by steam or other fluids. — Sealed 
4th January — 6 months for inrolment. 

^To Hickling Burnett, of Wharton-street, Bagnigjge 
Wells-road, gentleman, for new and improved machinery 
for sawing, planeing, grooving, and otherwise preparing or 
working Wood for certain purposes. —Sealed 8th January 
-^6 months for inrolment, 

. To Joseph Clisild DanieU, of Limpley Stoke, in the 
pounty of Wilts, for an improved method of weaving wooHcn 
cloths, and cloths made of wool together ^vith other ma* 
terials. — Sealed 9tli January— 6 months for inrolment. 

To Moses Poole, of Lincoln^s-inn, gentleman, for certain 
improvements in clogs. — Sealed 11th January — 6 months 
for inrolment. 

To John Howarth, of Aldermanbury, manufacturer, for 
certain improvements in machinery for spinning, roving, 
doubling, and twisting cotton and other fibrous materials, 
— Sealed 11th January— G months for inrolment. 

To John Ashton, of Manchester, silk manufacturer, for 
an improvement or improvements in manufacturing plush 
of silk or other fibrous materials. — Sealed 11th January 
— ^^ months for inrolment. 

, To John Swain Worth, of Manchester, merchant, for 
an improved machine for preparing and cleaning wool for 
manufacturing purposes. — Sealed 11th January — 6 months 
for inrohnent. 

tTo William Newton, of the Office for Patents, Chancery- 
Jane, civil engineer, for certain improvements in machines 
'for drilling land, or sowing grain and seeds of different 
descriptions. — Sealed 11th January — 6 months for inrol- 
ment. 
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To Francis Brewin, of the Old Kent-road^ tannov ^^ 
certain improvements in using materials employed in tan* 
ning, and preparing the same for other useful purposes. — 
Sealed 1 1th January — 6 months for inrolment. 

To Robert Logan^ of Trafalgar-square^ Esq., for a new 
doth or cloths constructed from cocoa*nut fibre, and for 
certain improvements in preparing such fibrous material 
for the same and other purposes. — Sealed 11th January-— 
6 months for inrolment. 

To WilUam Ponsford, of Wangye House, Essex, gentle*- 
man for an improvement in themanniacture of hats, and an 
improved description of felt suitable for hats and various 
other useful purposes, and improvements in preparing tiie 
material or materials chiefly used in the maniuacture of 
such felt — Sealed 12 th January — 6 months for inrolment* 

To Edwin Martin, of the village of Brasted, in the 
county of Kent, plumber, for his invention of an improved 
method of laying coverings, composed of lead orothermetal, 
on the root of houses, or other buildings, with drams, 
whereby the part of the water falling on such roof, which 
would otherwise penetrate, is carried oflT, and rolls and 
seams are rendered unnecessary. — Sealed 12th Januaiy*^ 
6 months for inrolment. 

To Joseph Burch,of Bankside, Blackfriars, calico-printer, 
for his invention of certain improvements in printing cotton, 
woollens, paper, and other rabrics and material.-— Sealed 
15th January — 6 months for inrolment. 

To William Witham, of Huddersfield, machinist, for 
improvements in engines to be worked by steam, water, 
or other fluids. — Sealed 15th January— 6 months for inrol* 
ment. 

To Hugh Ford Bacon, of Fen Drayton, Cambridge, 
clerk, for an improvement or improvements in apparatus for 
r^ukting the flow or supply of gas through pipes to gas 
burners, with a view to uniformity of supply.^ Sealed 17th 
January — 6 months for inrolment. 

To William Holme Heginbotham, of Stockport, in the 
icount^ of Chester, gentleman, for certain improvements in 
machinery or apparatus for propelling boats or other vessels 
to be employea either for marine or inland navigation, and 
to be worked by steam or other power.-— Sealed 17th 
Januaiy — 6 months for inrolment. 
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-To William Newton, of the Office for Patents, Ghan- 
ceiy-lane, civil engineer, for certain improvementiB in ea« 
gines to be worked by air or other gases, being a com- 
munication.— Sealed 1 7th January^-6 months forinrolment. 

- To Oglethorpe Wakelin Barratt, of Birmingham, metal 
gilder, for certain improvements in the process of decom-> 
piosing muriate of soda for the manufacture of mineral, 
alkali, and other valuable products.— Sealed 19th January 
— 6 months for inrolment 

. To Joseph Garnett, of Haslingden,in the county of Lan- 
c^ter, dyer, for certain improvements in machinery or ap* 
paratui^ for carding cotton, flax, wool, or any other fibrous 
substcmc^s. — Sealed 19th January — 6 months for inrolment. 

To Richard Dugdale, of Thayer-street, Manchester, 
engineer, for a method or methods of increasing the 
security, tenacity, and strength of beams, axles, rods, and 
other articles made of iron and steel. — Sealed 19th Januarys 
-T-.6 months for inrolment. 

• To Caleb Bedells, of Leicester, manufacturer, for an im- 
provement in gloves, stockings, and other articles of hosiery. 
-^Sealed 21st January — 2 months for inrolment. 

To John Coope Hadden, of Bazina-place, Waterloo-yoful^ 
civn-engineer, for improvements in machinery or apparatus 
Ibf propelling vessels and boats by steam or other power. — 
Sealed 22d January — 6 months for inrolment. 

To George Stevens, of Stowmarket, Suffolk, brewer, for 
certain improvements in stoves. — Sealed 22d January- 
s'^ months for inrolment. 

To John Horrocks Ainswprth, of Halliwell, I^ancastef^n 
bleacher, for certain improvements in machinery or appa- 
ratus for stretching, drying, and finishing woven fabrics. — 
Sealed 24th January —6 months for inrolment. 

To Thomas Dowling, of Chapel-place, Oxford-st^eeti 
gentleman, for improvements in preparing metals for the 
|)revention of oxydation.*rSealed 24^b January — ^.6 np^qs^ihi 
for inrolment* 

To Robert Copland, of Courlandji Wandsworth-ro^ fos 
improvements in water-wheels.— o^ed 24Ui ^aauarj'Tr 

6 months for inrolment. 

j' 

. To ^mw Jew laidoM Verchin, of the 8aUoni«re>liot«L 
Ldbester-square, gend«iii«B, Ibr ampMiwiBWiU in fk* bu|. 
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nufacture of stareh ; and in machinety for preparing and 
in employing of the refuse matters obtained m such manu- 
&cture. — Sealed 25th January— 6 months for inrohnent. 

To John Howard Eyan^ of Cheltenham^ Esq.^ and 
Waiiam Hyatt, of Lower Fountain-place, City-road, en- 
gineer, for improvements in steam engines,*— Sealed 29th 
Januaiy — 6 months for inrohnent. 

To John Hillard, of Bread-street, Cheapside, merchant^ 
for certain improvements in machinery or apparatus for 
making or manufacturing screws. — Sealed 29th January — 
6 months for inrohnent. 

To William Lukyn, of Lower Cowley-housc, Oxford, 
dimtist^ for certain improvements in applying and attadi- 
ing artificial and natural teeth. — Sealed 29th January-— 
6 months for inrohnent. 

To Thomas CoUette, of Aylesbury, in the coimty of 
Buckingham, for improvements in children's cots. — Sealed 
29th January — 2 months for inrohnent. 

To Charles James Blasius Williams, of Half-Moon-street, 
Piccadilly, Esq., M.D., for certain improvements in two- 
wheeled carriages. — Sealed 29th January — 6 months for 
inrohnent. 

To Robert Carey, of Breadgar, near Sittingboume, in 
the county of Kent, gentleman^ for certain improvements 
in paving or covering streets, roads, or other ways. — 
Sealed 29th January — 6 months for inrohnent. 

To Frank HiUs, of Deptford, in the county of Kent, 
manufacturing chemist, for his invention of certain im- 
provements in the construction of steam boilers and of 
lodomotive engines.—Sealed 29th January — 6 months for 
inrohnent. 
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CELESTIAL PHENOMENA, fob Fbbbuaay, 1839. 



»• H. M. 

1 Cloek before the tviiylSiD. 528. 
-«- > riiee 8b, llm. A. 

— > passes mer. Sb. 4m. M. 

— > sets 8h. 5Sm. M. 
£neke*8 Comet R. A. I9b. 

46iii. dec. 27. 31. 
Ditto passes mer. 23b. Ona. 
^ 44 ^ stsiionary. 
14 29 $ la d«sceiidiag node. 

17 40 1^'s second salt, will im. 

Oeoul. n Leonis, im. 10b. 12m. 
em. 10b. 53in. 

2 10 51 ^ in eonj. wiib the ) diff. of 

dec. 4. 32, N. 

18 46 1^ stationary. 

3 23 j> in Apogee. 

23 43 Ti. in eonj. with the > diff. of 
dec. 3. 55. N. 
Qccul. .50 Virfr.y im. 18b. I8m. 
em. 19h. 25m. 
ft Clock before the son, 14m. 1 Ss. 

— J^ risos morn. 

•*- }> pesies mer. 4h. 43m. M. 
7- > sets 9b. 3341. M. 

Enoke's Comet U.A . 19b. 59m. 

dec. 27. 0. 
Ditto passes mer. 22b. 43m. 
22 59 $ greatest hel. lat S. 

6 6 41 }) in Q or last quarter. 

7 14 52 l^'s first sstt. will im. 

8 3 16 h in eonj. with the J diff. of 

dec. 6. 54. N. 

10 Clock beforethe sun, 14m. 33s. 

— ) rises 5b. 42m. M. 

— > passes mer. 8b. 52m. M. 
— • }) sets Oh. 2m. A. 

Kncke*s Comet R. A. 20h. 13m. 

dec. 26. 19. 
Ditto passes n er, 22b. 51m. 

11 17 48 $ in Aphelion. 

12 1 37 § in CODJ. with the }) diff. of 
v^ dec. 2. 57. N. 

14 — Mercury R. A. 18h. 17m. dec. 
22. S3. S. 

— Venus R. A. 22h. 45m, dep. 

9. 32. S. 

— Mars R. A. 12b. 2m. dec. 

3. 52. N. 

i— Vesta R. A. 5b. 58m. dec, 
24. 20. N. 

— Juno R. A. 21b. Om. dee« 

10. 29. S. 

— Pallas R. A. 13h. 26m. dec. 

1. 15. S. 

— Ceres R. A. 13h. 45m. dec. 4. 

4. N. 

— Jnpiter R. A. 13b. 9m. dec. 

5.52.S. 



n. u, M* 

14 Saturn R. A. 16h. 32m. dee. 

20. 5. S. 

— Georg. R. A. 22h. 52m. dee. 

7. 57. S. 

— Mercury passes mer. 23b. In. 

— Venus passes mer. lb. 9m. 

— Mars passes mer. 14h. 24m. 

— Jupiter passes mer. I5h. 33m. 
*. Saturn passes mer. ]8h. 54m. 
3 28 Ecliptic eonj. or new moon. 

16 11 ? inconj. witbthe }> diff. of 

dec. 0. 5. S. 
18 31 Itf in oonj. with the }> diff. of 

dec. 0. SS, N. 

15 Clockberoretbesun,l4flk.288. 
-— }> rises 8b. 2m. M. 

— J) passes mer. lb. 29m. A. 

— ]) sets 7b. t2m. A. 
£ncke*s Comet R. A. 20b. 

26m. dec. 25. 36. 
Ditto passes mer. 22b. 45ni. 
16 > in Perigee. 

16 Vesta stationary. 

11 14 7f.'s first satt. will tm. 

19 11 29 V-'a second satt willim. 

15 51 § in eonj. with Juno diff. of 
dec. 8. 23. S.- 
Occul . 47 A tietes, im. 4b. 36m. 
em. 5h. 49m. 

20 Clock before tbetuB, 14m. 5s. 
^- }) rises 9b. 20m. M. 

-^ }) passes mer. 5b. 49m. A« 

— D sets lb. 10m. M. 
Encke's Comet R. A. 20b. 39m. 

dec. 24. 53. 
Ditto passes mer. 22b. 37iii« 
7 50 ) in n or first quarter. 
9 5€i Ceres stationary. 

23 13 7 3^'s first satt. will im. 

Occul. 47 Gemi., im. lib. Sm. 
fm. 12b. 8m. 

24 Phllas stationary. 

25 Clock before the sun, 13m . 249. 

— ]) rises 2h. 7m. A. 

«— * }) passes mer. lOh. 30 jn. A. 

— i sets 6b. 12m. M. 
Encke's Comet R. A. 20h. 50in. 

dec. 24. 10. 
Ditto passes mer. 22b. 29m. 

26 14 3 2^ 's second satt. will im. 

27 12 25 1^'s third satt. will em. 

28 8 36 Ecliptic oppo. or O foU moon. 
18 28 h in D with the 0. 

Occul. r Leonis, Im. 16h. 57aB« 
em. 17b. 31m. 
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COIfJOtNED SSRISS. 

No. LXXXIV* 



To Joseph Lincoln Robbrts^ of Manehesier, in the 

county palatine of Lancaster, merchant, /or an invention 

of a certain improvement or certain improvements in 

home for weaving, being a communication from a certain 

foreigner residing abroad. — [Sealed 15th April^ 1837*] 

Thesb improvements in looms for weaving apply particu- 
larly to those looms which are intended for the purpose of 
weaving knotted counterpanes and such other figured 
fabrics as may be woven by the said machinery^ where the 
warp or weft is raised from the surface in knots or loops^ 
in order to compose or form a pattern upon the surface of 
the fabric; and my improved loom properly consists of two 
parts or divisions ; firsts that which weaves the cloth or 
forms the fabric; second^ that by which the figures are 
wrought. 

The first part or division of the loom is described as 
follows :— The firame consists of four upright posts a, a, a, a, 

vol. xin. 2 ■ 
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see figs. 1^ 2, 3, and 4, Fktf XIV. ; b, b^ b, b, are cross 
rafls^ which connect the posts together; c, c, c, are cross 
horizontal rails for the same purpose of connecting the 
ends of the framework; v, is a platform for the weaver to 
stand upon ; d, represents the beam or roller on which the 
yam is wound before weaving ; e, e, are weights suspended 
by friction straps^ passing over the heads of the beam d, to 
keep the warp at a proper degree of tension^ and to allow 
it to unwind as fast as it is filled by the woof^ when beaten 
up by the lay ; ^ is a roller, over which the yarn passes to 
change its direction ; ff, is the breast beam^ over which the 
cloth passes ; h, is the cloth roller^ for receiving what has 
been completed; i^in a ratchet wheel and pinion; «^ is a 
lever for communicating motion from, the lay to the cloth 
roller ; A, k, are catches to secure the roHer while the lever 
i, is acted upon by the lay; l^ I, are treadles^ which are 
acted on by the weaver's feet; m^ m, represent straps^ 
whidk eommimicate motion firom the treadles I, /, to the 
straps €f Cy which shafts continue the motion by means of 
the bevel gears j9^j9^ to the rollers y, y ; r, t^ are straps^ for 
connecting the rollers qy q, with the heddles which raise 
and duress the warp to receive the shuttle ; t, t^ are straps^ 
by which the heddles are -suspended from the roller s, sup<> 
ported by the stands tf, u. The roller 8^ tiums oa its axis 
in opposite directions as the heddles are raised or de- 
pressed; Vy is the axis on which the lay vibrates. .The 
supporting parts, of the lay^ called swords^ appear at w^wx 
jCf\& sl cross rail between the swords ; y, represents the 
race beam^ upon which the shuttles slide^ and to which the 
lower edge of the reed is attached ; z, is the top shell of the 
lay, which receives the upper edge of the reed; p, p^ 
are rods, bent as represented in the drawing, with their 
extremities jnade &st to the post a, ^nd . the cross rail, b ; 
qi qy are stands screwed to tiie race beam> playing on th« 
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rodsj9^j9: r^ r^ represent springs encircled on the rods 
lfyff\ one extremity of each spring abuts against the pin 
inserted in the rods p, p ; the other extremity presses 
against the stands q*y y*.. The object of the springs is to 
counteract the weight of the lay^ and rend^ it moi« 
eUsily moved by the weaver : ^'^ #*, are studs, extending 
from the breast beam g, to prevent the lay passing beyond 
a given pointy when it is brought forward to beat up the 
woof. 

The double shuttle boxes are visible at o^ ; by by are the 
pecker rods or spindles^ made fast in the stands c'^ (fy on 
which the peckers or drivers <P, «P, slide; (?y ^y a*, are 
pecker strings, which connect the drivers d^y d^y with th6 
handle/*. The drivers are driven forward alternately, by 
the weaver grasping the handle /*, the force of which mo- 
tion lodges the shuttle in the box at ^ the end of the 
l^y^ opposite to the driver that is drawn forward; tSy y,are 
pulleys with springs encircled on their axes. The object of 
the springs and pulleys is to take back the peckers after 
they have been drawn forward by the weaver ; s?y Zy are 
strings, which cofinect the peckers with the pulley Xy y. 

Frcftn what has been explained, it would appear that only 
one shuttle would be put in motion ; but as two are etn- 
ployed, an apparatus is added by which they are brougl^ 
alternately before th6 drivers rf', rf^, being described as fol- 
lows :— ^, Qy are V% upon which the shuttle boxes slide with 
a horizontal reciprocating motion t tf , Wy are screws to r^u- 
late the degree of motion of the shuttle boxes 5 i', i', ¥y t*, 
represent arms extending from the shafts, with their lower 
extremities passing through mortices made in pieces of 
iron fy Vy screwed at the bottom of the shuttle boxes ; 
Vy Vy are stands which support the shafts j^; o^, rejM«- 
sents the handle winch the weaver grasps, and by giving 
to^it an Qseilktkig molion> ihiftttli^ boirei^ 
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We now come to the second part or division of the looin^ 
which accomplishes its object by three principal opera** 
tions: firsts that which regulates the variations in the 
pattern or figures^ adjusts the springs and stop bar, 
raises the hooks or dents^ and prepares the woof to be acted 
on by them; second^ that which sinks the hooks to form 
the knots which compose the figure ; thirds that which re« 
leases the hooks from the knots^ and allows them and other 
parts of the machinery to return to their former positions* 

The first operation is described as follows: — a^ is a 
pulley revolving on the first shaft V\ receiving motion 
irom the nullwork by the belt c, and giving motion to the 
machinery t^ produce the first operation^ when the clutch 
if ^ connects il with the shaft V\ The clutch d^\ by ita 
reciprocating motion through the chuck /'^ which is madtf 
fast to the shaft V\ connects and disunites the shaft 6'% 
with the pulley a*' ; motion is given to the clutch if % to 
form this connexion^ by the shifting rod j^\ which the 
weaver grasps at the ball K^^ and slides in the stands $'% f^ 
towards the right. This gives motion to a lever^ whose 
long army, is connected with the rod^^ by means of a 
mortice^ through which it passes. The shaft 1^^^ turning 
on bearings in stands f ' ; /, is the fulcrum of the lever ; m'^y 
is the short arm which, by pressing against the spring v?^, 
overcomes its elastic force. The upper part of the spring 
is made fast to the cross rail o^^, while its lower extremity 
plays in a groove in the clutch <f ^ : f?\ is a spring attached 
to the spring fi^\ and locks or catches on the stand 9^% 
when the clutch d^', is brought in contact with the studs 
extending from the pulley of^y and thus secures the con- 
nexion between the pufley a* % and the shaft rf'' ; r, repre- 
sents a cogged wheel, which takes into' the cogged wheel 
y% and revolves the shaft f^y on the. axis. Attached to the 
shaft f % are three mpers or catasts, from which the three 
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principal motions of the first operation are derived. The 
first motion has for its object to regulate the variations 
made in the pattern or figiire^ which is effected in the fol- 
lowing manner: — The arm i^% receives an oscillating 
motion firom the wiper if^, and turns the shaft w; on its 
axis ^^ a'', are aims, extending firom the shaft w"', which 
oscillate as the shaft u^% turns on its axis alternately in 
different directions : y^% ^% are connecting bars, which 
communicate the osciUating motion fi*om the arms ^^ aT, 
to the prism fi:ame z'^ : o'^ is the axis on which the prism 
firame vibrates ; f\ represents a spring, attached at one 
end to the bar y'^, and at the other extremity to the cross 
rail c* The object of this spring is to take back the prism 
firame aft:er it has been drawn forward by the cam tf^ ; b, 
represents a four-sided prism, having as many holes bored 
in each side as there are knots to be raised in any thread 
of the woof^ and to correspond in number with the hooks 
or dents which act on the filling. It also has projecting 
points or teeth t^,ti,t^; the object of which is to enter 
holes made in the pattern card, so as to bring the remain* 
ing holes in the pattern card directly over the holes in the 
prism : c3, is a double pall, shaped as seen in fig. 11, and 
vibrates on a pin which connects it to a stand on the fimne- 
work of the machine. 

The prism is made to turn one quarter revolution at each 
oscillation, by means of the upper hook of the double pall 
c 3, retaining one corner^ while the other part is carried out* 
When the figure to be woven is half completed, it is neces- 
saiy to reverse the motion of the prism, to turn back the 
pattern card. This is effected by attaching a spring to the 
projecting arm of the double pall c3, which brings the 
lower hook of the double pall c 3, to act on the prism. The 
hooks of the double pall 3^ turn the prism, by acting on 
the fiiction rollers of a wheel dS, on the extremity of its 
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axis. This wheel may be constructed of two parallel plates^ 
having four holes drilled in each opposite to each other^ 
and corresponding in position with the comers of the prism^ 
to serve as bearings for four small cylinders or fiiction 
rollers, which serve the same purpose as the teeth of a 
ratchet wheel r e 3, is a piece of iron or other metal, shaped 
in the form of a T^ and moving in proper supports attached 
io the prism frame ; fS, is a spiral spring, ehchvled on the 
upright part of the T, e 3, and forces it against the fiiction 
rollers in the wheel rf3, to prevent the prism from turning, 
except by the action of the hooks of the double pall eS ; 
ffSyffS^g 3, represent as many horizontal wires as there 
are holes bored in each side of the prism : they are so ar- 
ranged as to slide in holes drilled in the plates of iron hS, 
i 3, J 3, screwed to the cross rails ^ 3, 7 3. Between the plates 
of iron, screwed to the cross rail A 3, a spiral spring m 3, is 
encircled around each horizontal wire ^3, ^3, ^3, and 
attached thereto at one end by a pin inserted in the hori- 
zontal wire ff 3. This pin also serves the purpose of a 
shoulder, to prevent the return of the horizontal wire be- 
yond a proper distance. The opposite end of the spring 
m3, abuts against the plate of iron/ 3 : this spring yields 
to any gentle pressure on the end of the horizontal wire ff 3, 
projecting beyond the cross rail /3, and returns to its place 
again when that pressure is removed. ' In the end of eacb 
horizontal wire projecting beyond the cross rail ^3, is anf 
eye, through which a wire n 3-, passes, hooked at one end, 
and arranged vertically over *he lifting bar s 3. The wire 
n 3, is tnore particularly described hereafter. 

The ends of the horizontal wires projecting beyond the 
cross rail /3,-are so arranged as to enter the holes of the 
prism as it swings towards them. If this was the whole of 
the apparatus, it is evident that the prism b 3, could pro- 
duce no effect on the horizontal wu*s ff Syff 3, for the endtf 
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of them being received at each swing of the pmxx^ into th^ 
corresponding holes of the prism^ all pressure on the same 
would be avoided. 

If we cover each face of the prism as it is brought SUC7 
cessively against the ends of the horizontal wires, with a 
jriiece of pasteboard 3^ called a pattern card, pierced with 
holes corresponding to those of the prism, and opposite to 
certain of the horizontal wires, which it may be necessary 
to have remain at rest, it is evident that all the other horir 
^pntal wires will be pushed forward ; thus withdrawing the 
hooked wires n 3, n 3, with which they are connected, from 
the action of the lifting bar, which, when raised, will carry 
up with it only those hooked wires » 3, n 3, which have not 
been pushed back, or, in other words, those the horizontal 
wirea of which were opposite to the holes in the patten^ 
Cfurd 3* Thus, any variation may be made in the figure 
or pattern, by a corresponding variation in the pattern card^ 
. The object of the next motion is to raise the hooks, an4 
girepare the woof to be acted on by them. This is accomT* 
j^lished as follows ; — An oscillating motion is given to the 
arm j9 3, by the wiper or cam q 3 : this turns the shaft r 3, 
on its axis, and raises the lifting bar 8 3, which is connected 
isf) the shall r3, by the arms tS, and the bars uS, «3« 
When the lifting bar « 3, is raised, it carries with it those 
hooked wires n 3, n 3, which were not pushed forward by 
the horizontal wires, as before described. The hpoked wires 
n 3, » 3, are connected with a joint, with the levers vB^vS^ 
and raise those ends of them to which they are attached ^ 
t& 3, u; 3, are the fulcra on which the levers turn ; a^ 3, re* 
presents a rack having suitable guides, between which the 
ends of the levers are inserted, and play during their mo? 
tion up and down; yB,y3, y 3,. represent vertical wireS| 
which are attached at their lower ends by a hii^e joint to 
the levers vS^ t^3| jand a^ their upper end« to the hooks or 
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dents z3yZS, They communicate motion from the levers 
r 3^ r 3; to the dents or hooks zS^ zS. The hooks zS, zS, 
compose eyerj fourth dent of the reed^ and are made to 
slide in the bands of the reed with a vertical reciprocating 
motion. 

The moveable hooks zS, z3, are more particularly 
shown in fig. 6^ and are shaped and formed as therein seen. 
On each side of the hook is a piece of copper or other 
metal a 4, bevelled at the top^ its object being to separate 
the threads of the warp when the hooks are raised^ so as to 
prevent any accident which might occur by the points of 
the hooks catching the threads of the warp while going 
down. The reed is similar in construction to those ia 
common use in other looms^ with the exception that next 
to every third dent is placed one of the moveable dents 
which act on the woof or filling. The number of moveable 
dents^ and^ of course^ the niunber of fast dents between 
them^ are regulated by the kind of fabric to be manufiu;- 
tured : thus^ instead of three fast and a moveable dent^ a$ 
above mentioned^ there may be four or more^ at pleasure^ 
and a moveable dent next in order^ as seen in fig. 4, where 
b4f b4^ b4y represent the fast^ and zB^ the moveable dents. 
The construction of the reed, or that part of it which 
relates to seeming the dents, differs somewhat from the 
mode usually adopted in reeds in common use. There are 
two strips or bands of iron at the upper and lower edge of 
the reed, between which the ends of the dents are inserted. 
A notch is formed on the under and upper edge of each 
band on either side of each moveable dent ; the dents are 
then secured in the bands by means of a wire properly 
wound between them around the bands, which being re- 
ceived into the notches, prevents the moveable dents from 
becoming misplaced by the operation of the loom or other- 
wise: the fast dents are soldered or otherwise fastened 
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l»gether at the top, to prevent their dropping out in case 
they are not made secure by the wire wound between them. 
An arm c4, similar to. the arm /3, extends from the 
shaft r 3, (being hid in the drawing by the arm ^3.) At- 
tached to the arm c 4^ is a strap dAy which when the stnqp 
r 3, turns on its axis, communicates motion to the pulley 
e4 ; f^y represents a spring, which locks or catches into 
a notch made in the circumference of the pulley e 4, when 
it has completed that part of a revolution it is caused to 
make by the strap J 4, and prevents it from turning when 
the strap cf 4, is sladcened, as the shaft r 3, turns to depress 
the lifting bar 5': ^4, is a strap which communicates 
motion from the pulley e 4, to the shaft A4 ; te^ 1, is a small 
pulley on the axis of the lay to guide the strap ^4, so that 
during the vibrations of the lay it shall preserve an uniform 
tension. Attached to the shaft h 4, are three wipefs or 
cams f 4, t4, t4, which impart an upward motion to three 
vertical Todsj4fj4,j4, placed over them; attached to the 
top of the rods is a piece of metal k 4, called the race piece, 
which is raised by the rodsj 4,^ 4, to touch the lower shed 
of the warp while the moveable dents or hooks are acting 
on the filling grooves /4, /4, are made in that edge of the 
race piece presented to the reed, corresponding in number 
and position with the moveable dents, the hooked parts of 
which pass through the grooves as the dents move up and 
down in the bands of the reeds. The race piece k 4, sup- 
ports the woof as it is acted on by the hooks, and thus 
makes the knots of an uniform length : m 4, is a strap which 
receives motion from the ptdley 6 4, and conununicates 
it to the shaft »4, by the means of the arm o 4, to which 
it is attached; n 4, is a shaft extending horizontally across 
the loom, supported by the stands j9 4, j9 4. To this shaft 
are attached the pieces of metal 9 4, ; 4, shaped and formed 
as seen in figs. 4, and 5. Attached to their upper surface 
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are upright pieces r4y r4, to serve us supporters and 
guides for the vires s4c, i4 : the wires s4, «4^ sUde iu 
holes ia the top of the pieces r4, r 4 : M, /4, are asms 
^affixed by a screw to the wires «4^ $4, and slide in slots 
-made iu the pieces (^ metal |i 4^ jEi 4; ti 4^ is a spiral qpringy 
^hich encircles the wire betwe^i the arm i4t, and the 
upright piece r 4 ; t; 4^ is a lever, whose fulcrum is at io4) 
having one arm jointed at a? 4, to the piece y 4. The joint 
dr 4, is BO constructed that the piece y 4, cannot fidl below 
a horizontal line : j?4, is a projectipn from the shaft ii4 ; 
and 5, is another from the race beam y : £ 5, is a spiral 
apring, with one end attached to the lever v4, and the 
i>ther to the breast beam ; c 5, is a spiral spring, encircled 
ai»und the shaft n 4, having one end attached to l^e shaft, 
and the other to the breast beam. 

The object of this ^iparatus is to push the filling under 
ihe hooks to be acted on by them to form the knpts^ tUs 
is effected as follows : — ^The strap oi 4, brings down the 
iq[)paratus to a level with the top of the race beam, thereby 
causing the points of the wires ^r 4, < 4, to pass down behind 
the woof ^ at the same time the shaft n 4, turning, allows 
the short arm y 4, of the lev§T v 4, to fall to a h(»'isonttd 
position : the lay coming forward, until it meets the stc^s 
1^8, 1^8, prcgeoting from the underside of the pieces of 
metal 94,9 4, causes the projection a 5, to strike against 
the side of tibe arm y 4, which pushes the other arm of the 
lever md the wires «4, s4, forward towards the reed, caE- 
fjring the filling Slong with it under the hooks. 

The third motion adjusts the stop bar and the qitiags^ 
frhich sup|)ort and prevent the levers from fidling by Aeir 
ippavity when the lifting bar, by whidh they are raised^ re« 
turns to its place. The ann e 8, receives motion from the 
^per c^cam n^fi, and turns the shaft e5: ffS^gSj wa eoa* 
MKi^tiiigbavSy jointed at oneemlof eachtcttheyms/Sy/Si 



Bobertiiffor ImpU. in Laam$for Weaving. 38S 

and at the other end to the levers A 5^ A 5 ; 1 5^ 1 5^ are Up- 
right rods^ which slide with a vertical reciprocating motion^ 
in suitable stands^ and serve to support the stop h$rjS* 
This stop bar^S, receives the ends of the levers as they 
are forced down hj the cylinders^ and reguhites the degree 
of motion thus given to the hooks or dents z3,zSt k5, k5, 
represent springs arranged vertically before the levers v 3, 
and made fast at the bottom to the stop bar y 5« The ends 
of the levers t; 3^ t; 3^ rest upon the ends of the springs^ and 
are supported by them. The springs yield to any upward 
pressure made on the opposite ends of the levers v 8, and 
allow them to sink down to the stop bar. When the levers 
strike the stop bar^ 5^ the shoulders of the springs lock or 
catch on the ends of them^ and prevent them from being 
nused by the resistance of the woof^ as it is acted on by the 
moveable hooks or dents zS, As the hooks are forced 
down by the motion of the levers, they act on the woo^ and 
forct it into their corresponding grooves in the race piece^ 
thus making the knots which compose the pattern or figure. 

The cams or wipers on the shaft / 4, are so shaped as to 
^ve the three principal motions of the first operation rela« 
tively as follows : — ^The prism is first brought forward to 
push back the hooked wires; then the lifting bar, the 
springs, and stop bar rise up simultaneously, and imme« 
diately as the lifting bar arrives at its destination, it returns 
again to the place from whence it started i when the lifting 
bar has descended, the prism returns to its former position. 

The first operation being completed, the stud z6, pro- 
jecting fi^m the co^ed wheel $ 4, unlatdies the spring/? 4, 
thereby releasing the spring n 4, which, by its elastic force, 
withdraws the clutch d4, Srom the studs extending from 
the pulley a 4, and thus destroys the connexion between 
the ptiHey a4, and the shaft 64. After this connexion is 
dtetrojedi the ttuA « 7^ pnQ^eting bem the earn or wiper 
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v4iy strikes against a shoulder projecting from the upright 
bar b 7, and prevents the cams from passing beyond a given 
point .by their momentum. As it is evident that so much 
of the woof must draw in from the shuttle as is required 
to form the knots^ it is necessary^ in order to prevent the 
moveable dents from cutting it off by the downward mo- 
tion^ that each should act on the woof successively^ that is> 
one after the other. 

The second operation of the machinery accomplishes the 
above object, and may be understood as follows :— ^/5, is a 
pulley, which revolves on the shaft m 5, receiving its motion 
from the miUwork; »5, is a clutch, which slides with a 
horizontal reciprocating motion, and connects and dis« 
unites the pulley 15; with the shaft m5, motion is given 
to the clutch nS^to form this connexion by means of the 
shiftiug rod a 5, which the weaver grasps at the ballj^S^ 
and slides towards the right : this moves a lever, whose, 
long arm q 5, is connected with the rod o 5, by means of a 
mortice, through which it passes. The shaft t;5, is the 
ftilcrum ; « 5, is the short arm which passes against the 
spring u 5, and overcomes its elastic force. The spring u 5> 
is made fast to the post of the frame, with the other extre- 
mity playing in a groove in the clutch n 5 ; and v 5, repre<* 
sents a lever which extends across the loom, with its 
fulcrum 1^ 5, in the centre, fig. 8, attached to the frame 
Of 5, 18 a spiral spring, which exerts an upward force on that 
arm of the lever to which it is attached. When the spring 
u 5, is acted on by the short arm ^r 5, to bring the clutch 
u 5, in contact with the pulley 15, the lever » 5, is drawn • 
upward, and abuts against the stud z 5, extending from the 
side of the spring tt 5, and thus secures the connexion 
between the pulley /5, and the shaft m5: a 6, b6, c6, - 
represent cylinders, which are arranged horizontally across' - 
the loom in the frame -d^ 6^ resting on the cross rails by by 
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e 65 ^ 6^ e 6^ are' stands^ which support the ends of the axis 
of the cylinders; y6,y 6, represent teeth or spurs^ which 
are inserted in suitable positions relative to each other in 
the surface of each cylinder. When the cylinder a 6, re- 
volves on its axis^ the first tooth or stud in the cylinder 
a 6^ strikes the first or outside of the series of levers r 3, t; 3, 
and forces the reverse end down to the stop bar : the tooth 
inserted next in orda: to the first strikes the second lever 
at another instant of time^ and so on^ until each tooth has 
acted on the corresponding lever^ and forced each move- 
able dent connected with it successively into its correspond- 
ing grdove in the race piece, and formed the knots. 

For all the purposes of the loom, one cylinder only would 
be necessary, provided we could make use of one of a 
suitable size. It will be seen, as each tooth on the surface 
of the cylinder must be at a certain distance, both horizon- 
tally and longitudinally, fi*om the next succeeding tooth ; 
and as their longitudinal distances apart from their centre 
must be equal to the distances between the centres of their 
corresponding levers, and as each tooth is obliged to move 
through a certain arc of a circle, to give a suitable degree 
of motion to the lever on which it acts before the next suc- 
ceeding tooth begins to act on the nei^t succeeding lever^ 
that, where a great number of levc^.: are employed^ the 
cylinder must be very large ; therefore, we make use of 
three or more, according to their size, or the width of the 
loom. The first of these cylinders, on completing its revo- 
lution, is succeeded by the revolution of the second; which 
last, as soon as completed, is succeeded by the revolution 
of the third cylinder: each cylinder must perform an entire 
revolution before the other commences, in order that the 
actiotiofthe teeth of the second cylinder shall not take 
place until that of the first is fully completed. On the end 
of the aadfl of the first cylinder is fixed'a dog or pieceof 
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metal with a projection from its end^ or a pin inserted and 
projecting therefrom. To the end of the axis of the second 
cylinder, which lays directly against the end of the axis of 
the firsts is affixed a circular plate^ having a projecting rim$ 
in this rim is fohned a slot or opening, of such a size as to 
allow the end of a click, the reverse end of which vibrates 
on the axis, to move through a sector of a circle^ which^ in 
reversing the motion of the cylinder, would be lost by the 
dog and click if the dog struck, as the cylinder a 6, revolved 
in either direction against^ fixed stud or projection from 
the plate. 

It will be seen by the construction of the dog and click, 
that when the motion of the cylinders is reversed^ the click 
is in a certain position against one end of the slot, and that 
when the cylinder a 6, moves in an opposite direction, the 
dog comes round and strikes against the opposite side of 
the cUck, which moves forward to the opposite end of the 
slot, and allows the centre of the dog to complete an entire 
circumference of a circle before it moves the cylinder b 6 : be- 
tween the second and third cylinders are also anojther dogand 
plate similar to the one above described. The first cylinder, 
on completing its revolution, communicates motion to the 
cylinder b 6, which, after acting on all the levers corres- 
ponding with its teetii, in a similar manner to the first 
cylinder, or, in other words, when it has completed One 
entire revolution, communicates motion to the cylinder c 6. 

The cylinder c 6, operates on the levers similarly to the 
aforesaid cylinders, and when it has completed its revolu- 
tion, the stud ^ 6, in the end oif the piece of metal h 6, acts * 
on the lever i 6, which, by means of the (x>nneciing wire 
j5f raises one arm of the lever t? 5, depresses the reverse 
arm, and releases the spring u 5, which, by its elastic force, 
withdraws the clutch « 5, from the studs extending ft^wn 
flie pulley 15, and destr^oys the ponneadon between the* 
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puDejr 25^ and'lhe shaft m 5 : A 6^ is a catchy which receives 
a dioulder of the stop m 6, and prevents the cylinders from 
tuniing beyond a given point by their momentum, after th^ 
connexion is cut off between the pulley 15, and the shaft 
mi; i6, is a vertical lever, whose Mcrum is connected 
with the framework, and its lower end with the said catch 
i 6 : the object of the lever / 6, is to withdraw the catch 
i 6, fit>m the shoulder of the stop m 6, in order to allow the 
revolution of the cylinder when it is again employed to act 
on the levers. The lever / 6, is put in motion by means of 
a stud attached to the connecting bar y'^ ; n 6, is a spring 
attached to the catch k 6, to prevent the catch k 6, from 
tetuming under the shoulder of the stop m 6, and prevents 
the qiinder c 6, from rebounding, when the shoulder of the 
fttop m6, strikes against the catch A 6, as above described : 
p6,p6, are springs having one extremity of each attached 
to the stand q 6, and the other end of each connected with 
the catches * 6, o 6, to bring them under the shoulders of 
the stop iii6. The cylinder a 6, is prevented from rebound- 
ing by means of a stud r 6, projecting from its right end, 
which strikes against a projection s 6, from the upper side 
of the lever u 6, whose fulcrum is at 1 6. The lever u 6, is 
held up by a spring attached to it and the framework. 

The third operation, which consists in releasing the 
hooks from the knots, and allowing them and other parts 
of the machinery to return to their former portions, is de- 
scribed as follows: — ^The weaver presses his foot on the 
treadle f)6, and raises the stop bar/ 5, which acts on the 
ends of the levers v 3, r 3, resting upon it, pushes them 
upward, and the moveable dents connected with them. 
But before tiie weaver presses his foot on the treadle t; 6, 
he (anosses tiie threads of tiie warp to secure the knots, and 
prevent the hooks, during their upward movement, fit>m 
panying any portion of the filling with them. The lay is 
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then moved back to carry the hooks away from the fiUmgy 
that they may not act on it when they return down to their 
places. . The weaver next removes his foot from the treadle 
V 6, and allows the stop bar to descend^ which is assisted in 
its motion downward by the action of the jspring a? 6 ; yQ, 
is a bar attached to stands made fast to the stop bar^ and 
arranged horizontally over the ends of the levers vB^ vS, vS. 
The object of the bar y 6^ is to ensure the downward motion 
of all the levers vB, should any of them be obstructed by 
the hooks connected with them binding in the reed or warp. 

As the weaver pushes down the treadle v 6, he performs 
two other operations : the first brings down the race piece 
k/L^ and raises the apparatus which guides the woof under 
the hooks ; the second releases the cams from the stop bar 
b 7> turns them a Uttle to allow the arm e 8, to pass down 
^ its lowest position on the cam. 

The depressing of the race piece k 4, and raising the 
apparatus which guides the woof under the hooks^ may be 
described as follows :--The arm c 7, moving with the shaft 
e 5y presses on the spring/ 4^ and releases it from the pulley 
iS 4. The spring c 5 ^ being thus reUeved^ acts on the shaft 
n 4j and causes the apparatus which guides the woofs under 
the hooks to fly upward ; at the same time the spring/S^ 
draws down the belt^8> and thus turns back the shaft 
h 4. and cams i 4« and allows the race piece to fall by its 
o^gravity. 

The releasing of the cams from the bar b 7> and turning 
them a little to allow the arm. e 8^ to pass down to its lowest 
position on the cam, is thus described : — ^The wiper rf7j turn- 
ing with the shafl cS, acts on the upright bar £7^ pushes it 
ofi^ and releases the stud a 7^ from the projection on the bar 
i 7 1 the bar b 7, by means of a hook e 7? jointed to the top of 
bar b 7> which locks on a stud extending from the wiper 
v4^ turns the cams or wipers a Uttle on their axis^ and 
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allows fhe ami eS, to pass down to the small part of its 
cam when the weaver removes his foot from the treadle t;6j 
to sink the hooks. 

As the weaver removes his foot from the treadle i; 6, two 
other operations are also performed ; the first is to relieve 
the projection sS, of the lever ii6^fit>m the stud v 6^ to 
allow the revolution of the cylinder a Gy when its motion is 
reversed; the second is to form a connexion between cer« 
tain parts of the machinery to commimicate a reversed 
motion to the cylinders a6yb6* The projection « 6 of the 
lever u 6, is thus relieved from the stud r 6. As the shaft 
€ 5, tums^ the army 7^ presses downward the bent end of the 
lever u 6, and releases the stop r 6^ from the projection s 6. 

The mode of forming a connexion between certain parts 
of the machinery to communicate a reversed motion to the 
cylinders a6yb6,is thus described : — On the shaft e 5^ is 
fixed a projecting arm g 7^ having in its end a tongue h 7^ 
acted on by a spring i 7^ in a dmilar manner to a blade and 
spring of a penknife ; which spring, when the shaft turns 
by the weaver's foot being pressed on the treadle, yields^ 
and allows the tongue to pass under the end of the lever 
k 7* On the return movement of the shaft e 5^ as the weaver 
removes his foot firom the treadle, the ends of the tongue 
h Jy strikes against the end of the lever k *Jy pushes the re- 
verse arm in an opposite direction, and releases the lever 
1 7, which lever is drawn sideways by the spring m 7> and 
brings the clutch n 7j in contact with the studs extending 
firom the cogged wheel o J, thus attaching the shaft m 5, to 
the cogged wheel o7, which otherwise revolves on the 
shaft. The lever { 7» turns on a fidcrum attached to the 
post a, and has a projection in its centre playing in a groove 
in the clutch njz /i 7> is a co^ed wheel attached to the 
pulley { 5, and takes into another cogged wheel q 7y attached 
to the end <tf the shaft r 7 : attached t9 the opposite end of 
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jkhe^Bhaft r *Jy fig. 7f is another cogged wheel s 7» which takea 
^toa small cogged pinion / 7> which pinion takes into th^ 
cogged wheel o 7^ and turns it in a direction opposite to 
4h6 motion of the co^ed wheel p 7* This plan is adopted 
«to produce a reversed motion in preference to using bevU 
^ears in order to reduce the velocity of the reversed motion. 

From the above^ it will be seen that when the gear o 7^ is 
.connected with the shaft m 5^ by the clutch » 7* a reversed 
motion is. cpmmunicated to the cylinders. The peculiar 
objectof turning back the cylinders is, to reverse the posi- 
tion of the dogs against the clicks playing in slots in the 
,circular plates between the cyhnders, in order that the fir^t 
cyKnder put in motion, when it is again employed to move 
the hooks/ may perform an entire revolution before it com- 
,municates motion to the second; and that the second may 
also complete a revolution before it moves the third, and so 
on through any number of cyhnders employed : therefore, 
it is evident that the last of the series of cylinders does not 
require to be turned back. 

The next portion of machinery to be described, is that 
.which withdraws the clutch n 7, from the cogged wheel o 7y 
and destroys the connexion between the shaft m 5, and the 
cogged wheel o 7 ; uJ^issl cam attached to the shaft of the 
cylinder next the last of the series of cylinders ; t; 7, is a 
^pitman, sliding iii a bearing w 7 : one end of this pitman 
is presented to the cam u 7 3 the reverse end being connected 
with two toggles a? 7> y 7 ; the end of the toggle x 7, is 
jointed to a stand attached to the framework ; the end of 
the toggle y 7, is jointed to the end of a long rod 2r7, sliding 
in stands a 8, & 8 : the c^posite end of the rod z Jy is con- 
nected by a joint to the lever 1 7, fig. 9. Just as the 
cyUnder with which the cam u 7i is connected completes 
its revolution, the cam u 7^ pushes out the pitman, thus 
atraightens the toggles, and slides the rod z 7$ lengthwise : 
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the rod z 7, moves the lever 1 7, which withdraws the clutch 
n 7, from the studs of the cogged wheel o 7 : when the lever 
l*ly is moved sideways, as above described, the spring c8i 
draws the lever * 7^ inward, and thus brings tile end of it 
to abut against the extremity of the lever 1 7, and prevents 
the- return of the clutch n 7, against the studs of the cogged 
wheel 7- 

The mode of operating the loom is as follows : — The 
weaver mounts the platform in the middle of the loom, and 
grasps the top shell of the lay at the handle o\ with his 
left hand, and the handle /*, with his right hand: when 
thus stationed, he opens the warp to receive the shuttle by 
the action of his feet upon the treadles Z, ?, throws the 
shuttle with his right hand, and moves tffe lay and shifts 
the shuttles with his left hand, in a manner similar to 
common weaving. When he has inserted the number of 
threads of woof to be introduced between those to be 
raised, he lodges the shuttle containing the coarse woof iti 
the shuttle box at the right hand of the lay; or, in other 
words, at the end of the lay opposite to that at which the 
hooks or moveable dents begin to act on the filling, and 
continues to press on the harness treadle with his foot, to 
secure a large opening between the threads of the warp. 

When the first division of the loom is in this stage of itfe 
operation, the weaver grasps the ball A^' with his right 
hand, and forms a connexion between the driving pulley 
and the machinery which regulates the variation in the 
pattern or figure, adjusts the springs and stop bar, and 
raises the hooks, and prepares the woof to be acted on by 
them. Just as this operation is completed, he moves for- 
ward the lay until it strikes against the projections i 5, i 5, 
to bring the hooks over the woof; he then grasps the ball 
jp*', and communicates motion to the cylinder which sinks 
the hooks. * Immediately after this operation is completed, 
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he crosses the warp with his left foot to secure the knots, 
and with his right foot presses on the treadle t^ 6, to raise 
the hooks from them. After he moves back the lay to 
carry the hooks away from the knots^ he removes his foot 
from the treadle t; 6^ and allows them to return to their 
former position ; then he proceeds to operate the first part 
of the loom as before. 

Having described my improvements in machinery to 
weave knotted counterpanes^ and such other figured fabrics 
where the woof is raised, as may be woven by the said' 
machinery, and shown by the accompanying drawings and 
foregoing description, the best mode of constructing and 
adapting the same with which I am acquainted, I desire to 
be xmderstood that I do not intend to confine myself to the 
particular form, materials, and arrangement of the parts 
shown in the drawing, by which I effect my improvements 
in weaving, as different forms and arrangements of me- 
chanism may be found capable of effecting the same object : 
and although I have hereinabove described many parts of 
machinery in common use, as applied in connexion with 
my improvements and inventions for raising the knots or 
figures from the surface of the cloth, yet I only claim the 
combination of such parts with, and their appUcation to, my 
improvements. 

Separately and singly I claim as my inventions and 
improvements as follows : --First, raising the knots which 
compose the figure from the surface of the cloth by a series 
of moveable dents, or teeth, or hooks; second, supporting 
the woof during the operation of the moveable dents, or 
teeth, or hooks, and thereby regulating the length of the 
knots by a bar, beam, or race piece, as hereinabove de- 
scribed ; thirds separating or dividing asunder the threads 
of the warp by means of bevilled pieces of metal on the 
lides of the moveable dents, or hooks, or teeth, to prevent 



WilliaiiM^Sj for Impts. in Preparing Peat Moss. 383 

them- from catehing into and breaking the threads ; fourth^ 
a toothed cyUnder or cylinders, acting on machinery inter- 
vening between them and the dents, or teeth, or hooks, 
and operating the dents, or teeth, or hooks successively, to 
raise the knots which compose the figure ; fifth, the appli- 
cation of a prism and pattern card to regulate the operation 
of the hooks,. or teeth, or dents, to produce the variations 
in the pattern or figure. — {InroUed in the Rolls Chapel 
Office, October, 1837.] 



To Charles Wyb Williams, of lAveipool^in the county 
of Lancaster, gentleman, for his invention of certain 
improvements in the means of preparing the vegetable 
material of peat moss or bog, so as to render it applicable 
to several useful purposes, and particularly for fueL^^ 
[Sealed 11th November, 1837.] 

This invention consists, firstly, in a novel or peculiar mode 
or method, not hitherto adopted or practised, for pressing 
the water or aqueous parts out of peat moss or bog earth ; 
secondly, in the mixing or incorporating the peat moss or 
bog earth with the following ingredients, namely, sand 
finely powdered, or ground Hmestone, powdered or ground 
coal, slack, or quick, or hot lime ; but I do not confine 
myself to any particular quantity or proportion of these 
ingredients separately or together, the quantities being 
varied according to the quality of the peat moss or bog 
earth, or to the use to which it is to be apphed; and 
thirdly, in a mode of breaking asunder or destroying the 
vegetable formations and fibrous texture of the peat bog by 
the use of a pecuUar description of iron cylinders or rollers, 
as hereafter described. 
And in order to give the best information for carrying 
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my invention into effect, I give the following description 
of the process and means I employ; namely, I subject the 
peat moss or bog earth to a great degree of pressure, as 
hereafter described, either, first, in its natural state as taken 
out of the bog ; or secondly, after it has been reduced to a 
pulpy state, in the manner commonly used in Ireland ii 
preparing peat moss or bog earth for fuel, or what is gene- 
rally termed hand turf, by kneading, tramping, cutting, 
bruising, or mashing the same, for the purpose of breaking 
asunder, and separating its vegetable fibres, texture, forma- 
tions, and tenacity; or, thirdly, after it has been bruised or 
ground by means of the common mortar mill used for mix- 
ing sand, water, and lime, or by the use of the cylinders or 
rollers hereafter described, or any other of the well-known 
milling or bruising processes. One object I obtain by such 
bruising, or incorporation, or mixing, being to give to the 
fuel a greater durability in burning, and a greater power of 
retaining heat, and by it is prevented from cracking or 
splitting when dry ; and ftirther, that by means of such in- 
gredients, a greater facility is given for the escape of the 
water when under pressure, any of such ingredients acting 
as a percolater in aiding the passage or filtration of the 
water from the interior of the peat to its surfaces. 

Further, my invention consists in the use and application 
of a peculiar description of iron cylinders or rollers mounted 
on horizontal shafts, after the manner of the rollers of the 
mortar mill ; which rollers or cylinders, the use of which I 
claim exclusively, being constructed of cylindrical plates of 
iron perforated with holes, the object and operation of 
which being to force the peat, as they roll over it, to pass 
through those holes ; and by which operation the vegetable 
formations and fibrous texture is expeditiously torn asunder, 
destroyed, or broken, and which is preferable to any of the 
* grinding processes, by heavy rollers like that of the mortar 
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mill. These cylinders or rollers I construd; of plates of 
Wrought or cast iron mounted on spokes^ or resembling 
those of a common carnage, wheels and' which plates a^ 
cloaelyperforated with holes sufficiently large and numerous. 

The cylinders I use, and which I prefer, b6ing about 
four feet diameter, with plates about eight to ten inches 
broad, and about half an inch thick, the holes being 
d>out three quarters of an inch to an inch in diameter, and 
about one inch asunder, although I do not confine myself 
or my invention to such sized rollers or cylinders, or to 
sUch sized holes or spaces. And, note, that the number of 
(flinders or rollers maybe worked conveniently by horses, 
in the Way of a corn-thrashing mill, or by other power, and 
may be increased to any nmnber, in proportion to the 
quantity of peat required to be so bruised or mixed, by- 
increasing the length or number of horizontal shafts 
on which they turn. 

And further, my invention consists in the mode, method, 
^r process of pressing the peat moss or bog earth, by pla« 
Oing the peat moss or bog earth to be pressed between 
layers of other matter or materials, as hereafter described | 
which layei^ or materials I term recipients, and into which 
(both peat and recipients being under equdl pressure) thc[ 
water is forced fif^m out of the interior of the peat or bog 
earth, and which is itself thus prevented fi'om escaping 
^nith the water, as is usually the case when peat alone is 
subjected to a high degree of pressure without such reci- 
pients, in vessels pierced with holes intended for the escape 
of the water from its interior or middle parts, the water 
forcing the finer particles of the peat with it at the edges, 
or through such holes* These recipients, of which I claim 
the use 9ud invention, consist of a layer or stratum of any 
substance capable of i:eceiving water while under pressure^ 

sad allowing it to pass throu^or from it^ that is to say^ oC 



$36 Recent Patents* • 

receiving the water from the extended surface of the peiat 
which is in immediate contact with the surface of the reci- 
pients^ and passing it out from such recipients. These 
layers of materials or recipients may be made of a plate or 
plates^ or sheets of tin^ iron^ or other metal^ pierced closely 
with small holes like a cullender^ woven wire-work^ coarse 
hempen or woollen cloth layers of fibrous materials which 
win allow the water to pass through them ; and between 
each of which pierced plates or layers^ though not abso- 
lutely essential to the process^ a piece of woollen or other 
cloth may be introduced^ or a sprinkling of coarse sand, 
with or without such cloths: the object in introducing such 
cloths^ or sand^ or other such like matter^ being to increase 
the internal spaces or interstices into which the water ia 
received^ and thus enlarging its capability of receiving and 
freely passing the water which it has received from the peat 
or bog earth. 

A simple and cheap recipient may also be made by a 
layer of sand alone^ (coarse sand is best^) and confined in 
sacking or other cloth; and when more than one layer of 
peat is required to be pressed at one operation^ the peat 
and sand^ or other recipients^ to be placed in alternate 
layers ; but I do not mean to confine myself^ or my inven- 
tion^ to those peculiar kinds or number of recipients which 
I have mentioned^ but to the uses of other kinds of reci- 
pients by which the same object can be effected; namely^ 
the giving a direction to the water in its being pressed out 
of the peat^ so that it has to pass through such recipient, or 
by means of the same^ and by which I efiect my purpose 
of preventing the escape of the pulpy or minute particles 
of the peat with the water^ as has been found to be the 
case in all expedients hitherto adopted whenever a high 
degree of pressiure is used ; and this mode or process of 
pressure; and the^ use of the recipients alternating with the 
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peat^ has this peculiar advanti^e over all other modes by 
which it has been attempted to press the water out of peat^ 
that by it the water may be pressed out of the peat as taken 
from the bog, and the highest degree of pressure used until 
the peat is become solid and hard, without the necessity of 
confining it in cylinders or other vessels, or even in a cloth 
of any kind; the water preferring to pass away and finding 
a readier means of escape from the surface of the several 
layers of peat into the recipients, rather than out at the 
edges or through any holes left for its escape in the vessels 
in which it has been usually confined for pressure, so that 
no inconvenient expansion of the peat will take place under 
the operation of the pressure, provided the first operation 
of the pressing be not made too suddenly or rapidly, and 
during which the great portion of the water escapes. This 
mode of condensing the peat has also the advantage that, 
when it is pressed, it is in the best state, condition, and 
thickness for coking, and thus forming the most valuable 
description of fuel for all workings of iron and steel, and 
which is one of the other useful purposes to which my 
invention is applicable : another of such purposes being the 
formation or cutting of such peat after or during the pres- 
sure, into sizes suitable for being used as bricks or other 
purposes ; and for which purposes the mbdng or incorpo- 
rating the peat with sand or lime, as before mentioned, is 
useful : the mode I adopt being the placing the peat to be 
pressed in layers alternately with the recipients, under 
an hydraulic, screw, or other press. 

It should be observed, that the thinner the several layers 
of peat are, the more rapidly will be the operation of press- 
ing be performed ; but I have found the most convenient 
thickness for such layers to be from three inches to four 
inches, and so as to form a body, after pressure, of about 
one inch to one inch and a half thickness. 

VOL. XIII. 2 X 
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And^ note, where more than two or three layers of peat 
are pressed at one and the same operation, but which 
number of layers may be increased as far as the range of 
the press will admit, it will be advisable, and in case the 
peat be very soft and pulpy, or after the operation of mash- 
ing or pulverising, already alluded to, has been used, it 
"^n be necessary to separate each alternate layer of peat 
and its two recipients by a sheet of plate iron or strong 
j^lanks, the object being to obtain a uniform thickness in 
the mass or series of layers to be pressed, and thus to secure 
an even vertical pressure, and avoid the slipping sideways 
df the several layers thus piled on each other. 

And, whereas, the process of making fuel fh)m peat by 
mashing, bruising, or mixing with other ingredients, and 
pressing the same, has been practised before, I make no 
claim of invention to the said processes; but I specially and 
exclusively claim as my invention, first, the mixing or com- 
bining the peat with the articles I have enumerated, which, 
when combined and incorporated with the peat, act as a 
percolater during the process of pressure, and by which the 
water is as it were filtered, and enabled to escape from the 
peat with greater ease ; and which ingredients also enable 
the peat, in the act of burning, to retain heat much longer 
than when prepared in the usual way, and without such 
ingredients. Secondly, I claim the exclusive use of the 
mode of pressure I have described by the use or interposi- 
tion of what I call recipients, namely, that which is de- 
scribed as being placed in alternate layers with the peat of 
whatever those recipients may be formed, and into which 
or through which the water is first received, passed, or 
pressed from the upper and under extended surfaces of th6 
peat, both peat and recipients being at the same time sub* 
jected to the same degree of {nressure; and by the interpo-> 
sition of which reeipients^ not only is the escarp of tibe 
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water out of the peat facilitated^ but by which the highest 
degree of pressure^ even as high as one thousand tons^ may 
be used without endangering the escape of any portion of 
the peat itself^ as the peat will not pass into or through the 
recipient, although the water will; and^ further^ by which 
I so reduce the bulk of the peat^ and condense it into hard 
blocks or cakes^ as to enable it at once to be laid up for use^ 
the operation of the atmosphere being sufficient^ in a short 
time,taremove«n3r remaming moisture, and render it fit for 
use : and thirdly^ I claim the exclusive use and appUcation 
to the bruising, separating, or breaking the vegetable fibres 
and texture of the peat bog ; of the cylinders or rollers 
pierced with holes, and through which holes the peat is 
forced as they roll over the peat, such vegetable fibres and 
texture being efiectually and expeditiously destroyed or 
separated by the passage of the peat through such holes^ 
and cutting or tearing the same by the edges of such holes. 
— \InroUed in the Rolls Chapel Office, May, 1838.] 



To Charles Watt, of Manchester, in the county ofLan- 
caster, lecturer on chemistry, and Thomas Rainforth 
Tebbutt, also of Manchester, in the county of Lancaster, 
merchant, for their invention of certain improvements in 
the manufacture of the hydrate and carbonate of soda, 
from the chloride of sodium, applicable to the making of 
soap, glass, and other useful purposes. — [Sealed 11th 
January, 1838.] 

The Patentees describe their invention in the following- 
words !— Our invention or improvements consist in con- 
verting chloride of sodium (common salt) into oxide or 
hydrate of sodium (soda)^ as well as into carbonate and 
bi^wb^Aftte Qf SQ^^ by the aid of nitric acid, or the nitrates 
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of lead^ chrome^ manganese^ baiytes^ lime^ &c. ; and also 
in the use and application^ in the said process of convert* 
ing common salt into soda, of pure barytes and protoxide 
of lead, prepared or manufactured in the peculiar manner, 
method, or process, hereinafter described ; that is to say, 
in the preparations of baryta and protoxide of lead by dis- 
engaging the chlorine of these two bodies, in order to pre- 
pare them for repeated operations of converting the chloride 
of sodium into soda or oxide of sodium ; and, as we pro- 
pose to operate with the various substances above stated, 
we shall proceed to describe the processes which we prefer, 
together- with the apparatus we employ in the various 
stages of manipulation, especially as adapted to each parti- 
cular substance employed. 

Eirstly, in operating in the above process with nitric 
acid, we take about one hundred weight of chloride of 
sodium (common salt), and place it in a closed retort or 
vessel, composed of earthenware or any other substance 
which is not readily acted upon by chlorine and nitric acid* 
A cast-iron retort, forme dlike those used in gas-works, and 
heated by any convenient means, will answer the purpose ; 
or a chamber, or furnace, or oven, constructed of fire-brick, 
and properly heated and seciu'ed, to prevent the egress of 
the chlorine except through a pipe of any suitable sub- 
stance, as clay, iron, &c. ; which pipe is used for the 
purpose of conducting off the chlorine into its receivers, 
which may be the common Woulfe^s apparatus, or such as 
is commonly used in forming the chlorides. To the above 
chloride of sodium we put about one-fourth of its weight 
of nitric acid or nitrous acid in their simple states, or mixed 
with their equal weight of peroxide of manganese, lead, or 
chromic acid, the latter being obtained by decomposing the 
chromate of lead or potassa by sulphuric acid, and remov- 
ing any.uncombined sulphuric acid by a small quantity <£ 
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nitrate or muriate of baryta. The retort or chamber being 
properly charged with the chloride and acid, or acid and 
peroxide, or chromic acid, a gentle heat will be sufficient to 
liberate the chlorine from the common salt, which will 
come over in great quantity ; the charge of materials being 
occasionally stirred or agitated by a rake or any suitable 
instrument. And whenever it is desired to learn the state 
of the operation, it may be done by taking out a small 
portion of the material and dissolving it in water, into 
which is put a few drops of dilute solution of nitrate of 
silver. If any white precipitate is evident, the process is 
not complete, and more nitric acid and peroxide of man- 
ganese, lead, or chromic acid, must be added, until a sample 
taken out, and thus dissolved or tested, ceases to give a 
white precipitate with the nitrate of silver. If any nitric 
acid is retained in the soda, it may be removed by com- 
bining the soda with a little charcoal, heating it to red 
heat. The nitric acid, used as above stated, may be diluted 
with as much as three times its quantity of water, but 
then the operation takes longer time, and is more trouble- 
some to the manufacturer, as the water must be evaporated, 
and the soda brought to a state of dryness, and, therefore, 
much more time and fuel are uselessly expended. And 
further, when dilute nitric acid is used, an iron retort or 
chamber will not answer, as the acid will act too rapidly 
upon this material. 

Secondly. When operating in the process of decompos- 
ing common salt by means of the nitrates of barytes, 
lead, &c., we use no dilution, and prefer heated retorts, or 
ovens, and apparatus, such as mentioned in the first of our 
processes. The proportions used in this process or opera;- 
tion are, about half a hundred weight of nitrate to the one 
hundred weight of chloride of sodium, united m ith about 
oHe-fourth of the weight of the nitrate of the following 
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agents or materials ; viz.^ of peroxide of lead^ red lead^ 
manganese^ or chromic acid ; the latter prepared as already 
named. The heat applied to the retorts or ovens in this 
case^ viz.j when nitrates are employed^ must be increased 
gradually^ and the material or chloride and nitrates must 
be occasionally stirred^ and tested by nitrate of silver as 
before; and^ if the operation is not completed^ more of each 
of the decomposing agents^ viz.^ nitrate and oxide or 
chromic acid must be continually added^ until the test indi- 
cates that no chlorine remains in the soda^ no white preci- 
pitate being formed when nitrate of silver is dropped into 
the solution. The chloride of sodium being now perfectly 
decomposed^ the soda is to be taken out of the retort or 
chamber^ and cleared of aU extraneous matters^ by dissolv- 
ing it in water ; the oxides of lead^ manganese^ &c.^ will 
easily separate and subside when the soda is dissolved^ but 
the chromic acid will combine with the soda, from which it 
may easily be removed by slacked lime or pure barytes 
added imtH the liquid becomes quite colourless, which 
liquid is caustic soda in solution^ which may be evaporated 
to dryness. Or the soda may be converted into a carbonate 
or bicarbonate, by passing into or through it a stream of 
carbonic acid gas, in the manner commonly used in con- 
verting acetate of lead into carbonate of lead; or atmos- 
pheric air may be used, which contains carbonic acid. The 
fact of soda being converted into carbonate or bicarbonate^ 
is known by its effervescing with acids, and losing its 
ciustic taste. 

Our next process is as follows : — ^We put one hundred 
weight of chloride of sodium into a vessel of iron, or wood^ 
or other suitable materials, and heat the same by fire or 
steam ; we then add water to dissolve the salt^ or it may 
be dissolved before placing in the vessel. The solution is 
tbep made to boil^ and^ wh^n ^oiling^ we put ia about &U 
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equal weight of protoxide of lead, or hydrated protoxide of 
lead (if finely levigated, the better), and boil it with the 
solution until all the chlorine is removed from the salt : 
this is ascertained by testing it with nitrate of silver, as in 
the former processes. If any white precipitate is formed, 
more oxide of lekd is to be boiled with the solution until 
no white precipitate is formed with the nitrate of silver. 
When this Is the case, the liquid soda, which is now per- 
fectly caustic, may be removed, and the water evaporated, 
and the soda dried or carbonated, as already named in the 
fbrmer process. 

Our fourth, or next process, is the following : — We put 
one hundred weight of chloride of sodium in a vessel, as 
tlamed in the process when operating with protoxide of 
lead, and add water to dissolve the salt ; we then take pure 
barytes, in quantity about two-thirds of the weight of the 
chloride of sodium, and continually stir or agitate the 
skme until the salt has lost its chlorine, adding more barytes 
if any chlorine is evident on using the test already de- 
scribed. But, as by this process we have chloride of 
barium with the pure soda, it is necessary to allow the 
materials to subside, when the chloride of barium settles 
down as a white powder or precipitate, while the pure 
soda remains in solution. This solution of caustic soda 
may be removed from the precipitate, and evaporated to 
dryness, or Combined with carbonic acid, as before 
described. 

And further, we reproduce or form our protoxide of 
lead used in the said processes of converting ' common salt 
into soda, in a very convenient and economical manner^ 
from the chloride of lead (obtained by the common 
process), by boiling the protoxide or hydrate of pro^ 
toxide of lead in chloride of sodium ; or we form 
direct a chloride of lead ih the following manner j that 
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is to say^ we obtain a chloride of lead by puitmg 
nitro-muriatic acid (in the proportion of one part of 
nitric acid to two parts of muriatic) into finely granu- 
lated metallic lead^ and applying a gentle heat thereto^ 
continuing the process^ and adding this compound acid 
as long as any metallic lead remains. The chloride 
thus formed^ as well as that above named^ we decompose, 
by putting them^ mixed with one-third of their weight of 
deutoxide of lead, and about the same quantity of good 
sulphuric acid, and adding these agents, and continuing 
the process as long any chlorine escapes. A retort with 
Woulfe's apparatus will effect the purpose. We then 
remove the sulphate of lead thus formed, and place it in a 
^ wooden or other vessel, and add sufficient water thereto to 
cover it; we then remove the sulphuric acid therefirom, by 
combining it with alimiine or magnesia ; which earths 
form soluble salts with sulphiuic acid, and which salts we 
remove by ablution with water. The lead is now what is 
termed a white hydrate. This hydrate of protoxide is 
boiled again in fresh chloride of sodium, will again become, 
a chloride, leaving the soda pure and fit for use, thus re- 
obtaining the protoxide over and over again through a 
number of operations. 

And, lastly, we prepare or reproduce pure barytes, used 
in the said process of converting common salt into soda, 
fi*om the chloride obtained by mi^itig or boiling it with 
chloride of sodium, to render the latter free fix)m chlorine.^ 
The chloride of barium thus formed .we a£nin boil with 
water, in a vessel containing protoxide of lead, about equal 
in quantity to the barytes originally used, and continue 
the boiling, and adding protoxide of lead, until the barytes, , 
when tested with nitrate of silver, ceases to give any white 
precipitate, and the lead is converted into a chloride : we 
then deprive the lead of its chlorine, as before described, j 
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that is to say, we put the chloride of lead with one-third 
of its weight of red lead or peroxide of lead, and the same 
quantity of sulphuric acid, into an iron or other vessel 
haying a neclc of earthenware, and connected with a suit- 
able apparatus for making the chlorides; and* we continue 
the operation, adding more acid, until the process is com- 
pleted. We prepare our peroxide of lead used in the 
said process, by allowing the chlorine (formed by the de- 
composition of the chloride of lead, obtained by boiUng 
the protoxide with chloride of sodium or barium, which 
process has been already sufficiently described,) to pass into 
the protoxide or deutoxide of lead, instead of passing off 
into a Woidfe^s apparatus, or being used for the produc- 
tion of chlorides as in common. By this means, and .by 
thus forming or re-obtaining the various compounds em- 
ployed, we are enabled to work up all the substances used 
in the various operations, which occasions much saving ; 
and, by transferring the chlorine to the lead, and the ease 
of decomposing it again, much less fuel is used than in 
common, as little or no heat is required to disengage it. 

Having now described and ascertained our said im- 
provements, we wish it to be understood that we do not 
claim our invention or improvements in the said pro- 
cesses of converting common salt into soda, the use 
of the oxide of lead or pure barytes as usually" formed 
or obtained for depriving chloride of sodium or chlorine, 
nor any particular apparatus used in the above processes 
or operations ; but we claim the use of nitric acid singly, 
and combined with the oxides of lead, &c., and also the 
nitrates, particularly as combined with the peroxides of 
lead, manganese, and chromic acid. 

We also claim, in the said process of converting common 
salt into soda, the use of pure barytes, prepared, as above 
stated, by the novel process of boiling the chloride in pro- 
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toxide of lead^ by which means the barytes can be used 
over and over again^ for a number of times, for the same 
purpose^ and the chloride of lead again converted into 
protoxide and peroxide. 

We also claim^ in the said processes^ the production of 
protoxide of lead^ by saturating the sulphate of lead 
(formed by the decomposition of the chloride) with 
alumine and magnesia^ for use and application to the 
above purposes herein stated. 

We likewise claim^ in the above processes^ the use of 
peroxide of lead^ manganese^ and chromic acid^ used as 
described in the various parts of this our specification.-— 
[InroUed in the RoUs Chapel Office, July^ 1838.] 

I^lpecification drawn by Messrs. Newton and Beny. 



To Joseph Jepson Oddy Taylor, of Gracechurch^ 
street, in the city of London, mecharmst^for his invention 
of an improved mode of propelling ships and other vessels 
on waf^.— [Sealed 1st May, 1838.] 

» 

My invention of an improved mode of propelling ships and 
pther vessels on water, consists in the use and application 
of two geometrically-formed blades or propellers, placed or 
set at an angle on an axis or shaft, which axis is to receive 
rotary motion in the manner hereinafter described;, ftom a 
steam engine or other motive power; and, as the axis is turned 
either one way or the other, the vessel will be propelled 
ahead or astern. The axis or shaft coincides with the line 
of the keel of the vessel, and passes through a stuffing box 
situated in an aperture or opening made under the but^ 
tocks, in the stem post, or at the fore sidie of the M6m 
post, in what is commonly called the ^^ run'' of the i^esnel 
(or what ia sometimes termed the '^ dead woocf^ of tb* 
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vessel)^ so as to obtain security to the propelling blades^ 
in the event of the vessel grounding or having to contend 
with heavy seas. And^ as the velocity or speed of the 
vessel by this mode of propelling depends^ in a great mea- 
sure^ upon the angle and form of the blades^ I have found, 
by experiment, that the angle of twenty-two degrees to the 
axis of the propelling shaft is the most efficient, and, 
therefore, the one which I recommend to be adopted. Th^ 
form of blade which I have found by experience and re- 
peated trials to be the best, is that which in shape is like 
unto tlie blade of an oar ; but it must, as a matter of course, 
vary in length and width, according to the size of the ves- 
sel to be propelled ; and in order to show more clearly the 
form of blade I adopt, I refer to the geometrical diagram 
given in the accompanying drawing, Plate XIV., fig. 1. 

My improvements aleo apply to the shipping and un-^ 
shipping of the blades or propellers whilst the vessel is 
afloat, thereby obviating the necessity of going into dock 
or upon ^^ ways^^ to remove them from their place of action 
or to repair, or clear the blades should they be fouled by 
sea-weed, hawser, or other obstructions ; and which con- 
sists in having a dove-tailed or other shaped groove formed ' 
longitudinally in each stern post on the sides of the open- 
ing, in which the blades or propellers revolve, and which 
for durability and strength should be formed or made of 
metal ; which grooves are to admit and allow the axis of the 
short shaft to which the two blades or propellers are at- 
tached, to be moved up and down. At the bottom of the 
grooves are the bearings which support the short shafts 
and at the end of the short shaft, nearest to the body 
or hull of the vessel, is formed a square or other shaped 
recess, to receive a tongue or other coupling formed at 
the end of the propelling shaft, which shaft passes 
through^ aa4 works in, a proper and secure stuffing- 
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box : this shafts by being detached firom the engine, and 
pulled or moved inboard, or pushed outwards to the extent 
of the length of the tongue or coupling, may thereby be 
readily attached to, or detached firom, the propelling blades, 
the shaft being furnished with a stop to prevent its being 
drawn further in than necessary, and forms a perfect coup- 
ling, which may be used to connect or disconnect the shafts 
at pleasure. Within the grooves are placed tongue*pieces, 
which are formed of metal or other materials, and made to 
slide up and down the grooves : these tongue-pieces have 
concavities at their end to fit on to the top of the short 
shaft of the propellers, and at the lower part of each tongue- 
piece is secured a hook, that will not touch the short 
shaft when it is revolving on its bearings, which are fixed 
at the bottom of the grooves, but only when the tongue- 
pieces are drawn up the grooves by the means of the screw 
purchase, hereinafter described, affixed to each tongue, and 
which screws pass upward inboard. The effect of this ar- 
rangement of mechanism is, that as soon as the main or 
inboard propelling shaft is detached from the engine and 
drawn inwards, a distance equal to the length of its tongue, 
the hooks wUl, as the tongues are screwed upwards, come 
in contact with the under surface of the short shafts and 
act as a sling or support, and gradually raise it, and the 
propelling blades attached thereto, to the siuiace of the 
water; and by an opening left in the upper part of the 
dove-tailed grooves, above the load or water line of the 
vessel, the short shaft and blades can be taken out into a 
boat, either on the larboard or starboard side ; or, if thought 
desirable, they may be removed by opening a hatdiway 
formed oyer the^short shaft and blades, they being screwed 
up, by the above described arrangement, into the hold of 
the vessel, ejther to repair, unfoul, or be removed out of 
the way, should Jt.be desked to sail under canvass only^ 
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Having how stated the nature and object of my inven- 
tion, I will proceed to describe and ascertain nfore particu- 
larly the manner or method of carrying the same into 
effect, reference being had to the accompanying drawings^ 
which will serve to illustrate the arrangement of the parts, 
and a method of constructing and adapting the blades or 
propellers to the purpose of propelling vessels, the same 
letters of reference bemg marked upon corresponding parts 
in all the figures. 

Plate XIV., fig. 1, is a geometrical diagram, showing the 
form of the blades or propellers ; fig. 2, is a side represen- 
tation of the aft part or stern of a Vessel, some portions of 
which being removed, in order to show the i^iproved me- 
chanism 3 and fig. 3, is a sectional end view of the stem- 
post with the propellers attached : a, a, is the main rotary 
or propeUing shaft, passing from the engine or first mover 
through the stufl5ng-box 5, i, placed securely in the stern- 
post at c, and having proper glands or means of tightening 
up the pacldng as required. Upon the outer end of the 
propelUng shaft is formed the tongue or clutch-piece d, 
shown by dots in fig. 2, which takes into a corresponding 
clutch-piece at one end of the short shaft e, upon which 
the propellers or bladfes/J^ iu:e mounted. The propellers 
are situated and revolve in an open space g, g, g, g, formed 
in the buttocks or " run^^ of the vessel, their axle, when in 
the working position, turning in the half brasses or bear- 
ings at A, hy which rest upon the ends of the grooves t, i, 
formed in the sides of the fore and aft stern-posts A, and /• 
Within the grooves i, i, are placed the pieces m, m, attached 
by proper coupUngs to the screws », w, which turn in 
female screws 0, 0, fixed at the upper end ; and when the 
pieces m, m, are lowered down upon the ends of the shaft 
e, they form the upper half of its plummer boxes or bear- 
ings, which pieces are secured by their being pressed upon 
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the shaft by the screws n^ n. When it is desired to unship 
the propellers^ or raise them out of the propelling position^ 
the propeUing shaft a^ is to be disconnected from the en* 
gine^ and drawn inward a short distance^ so as to withdraw 
its clutch-piece or tongue at d^ from out of the clutch of the 
shaft e ; this shaft is then free to be raised up hj means 
of the screws n, n. The hooks or sling pieces^ before men* 
tioned^ of the pieces m, m^ then take hold of and support 
the shaft as it is raised ; the screws n^ n^ being turned by 
winch handles^ levers^ toothed gear^ or other convenient 
means^ and as soon as the propellers and shaft have been 
raised up a sufficient height^ they may be removed from 
the vessel b^ lifting them out of the pieces h^ h, and car- 
ried away in a boat: this may be done either on the 
larboard or starboard side of the vessel^ or^ if thought more 
desirable^ a hatchway, as seen at p, may be made below 
the stem cabin, and they may be lifted or screwed up 
through the opening directly into the vessel, and so un- 
shipped. 

On again applying the propellers, it is only necessaiy to 
again place the shaft with the propellers into the hooka or 
slings of the pieces m, ?w, and lower them by means of the 
screws w, n, into their proper propelling position : when 
this is done, the propelling shaft o, is to be moved outward, 
so that its clutch at d^ shall take into gear with the shaft 
e ; and then, by attaching the shaft a, to the rotary mover 
of the engine, the propellers will be set in motion as before 
stated, the pieces m, w, pressing slightly upon the upper 
side of the shaft e, to keep it in its proper position. 

Having' now described the nature of my invention, and 
the manner of carrying the same into effect, I shall refer 
to the geometrical diagram, fig. 1, of the accompanying. 
drawings, which shows the form of my improved blades cmt 
propellers, and the proportions which I prefer. 
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Let A9 B5 be the required length or radius of the blade ; 
G^ D> its breadth equal to about half its lengthy with the cen- 
tral part reduced in width to a quarter of that of c, d, or half, 
if greater strength be needful. These blades are placed se- 
curely upon the shaft c, at about the angle of twenty-two 
degrees, to its axis, and are formed as a portion of a circle 
on the outer edge, bevilled off at all the sides. — \Inrolled in 
the Rolls Chapel Officey November ^ 1838.] 

Speciftcaiion drawn by Messrs. Newton and Berry. 



To Miles Berry, of /Ae Office for Patents^ 66, Chancery- 
lane^ in the parish of St. Andrew^ Holborn^ and county 
of Middlesex, patent-agent and mechanical draftsman, 
for an invention of a certain improvement or certain 
improvements in obtaining motive power for propelling 
or working machinery, being a communication from a 
foreigner residing abroad. — [Sealed 6th June, 1837.] 

This invention is a peculiar mode of obtaining a rotary 
motive power from the known force of attraction and re- 
pulsion exerted by the dissimilar poles of magnets, either 
by such as are commonly called ^^ permanent magnets,^' 
consisting of magnetized steel bars, or those obtained by 
electro-magnetism, as iron magnetized by means of a gal- 
vanic battery. The electro-magnets are mounted upon a 
vertical shaft turning in suitable bearings, and are set in 
rotatory motion by the before-mentioned force of attraction 
and repulsion exerted by the poles of other magnets, which 
are made stationary, and placed near to them, for the pur- 
pose of acting in conjunction with the rotatory magnet. 
The shaft of the electro-magnetic bars being thus kept 
revolving at a great velocity, acquires a motive power 
capable of turning or setting in rotatory motion other 
shafts or zaachiaexy by means of toothed gear or rigger 
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bands^ and which power or force is intended to be used for 
actuating machinery in general as a motive power or first 
mover. 

Plate XV., fig. 1, is a side elevation of a model appa- 
ratus or machine, which will fully serve to explain and 
illustrate this invention ; fig. 2, is a plan or top view, and 
fig. 3, is a vertical section of the same ; and fig. 4, is a 
horizontal section taken in the line a, b, in fig. 1. The 
framework is to be of a size and strength adapted for the 
purpose intended, and may be made of a circular or any 
other convenient form, divided into two or more platforms 
or stages b, and c, upon which the apparatus is mounted- 
The galvanic battery d, is constructed by placing any con- 
veniently shaped plates of copper and zmc £, and f, alter- 
nately in a vessel g, containing diluted acid, after the usual 
manner of forming galvanic batteries. From each vessel 
or galvanic battery proceed two conductors h, and i ; one 
from the copper plates, and the other from the zinc plates. 
These conductors h, and i, lead to, and are in contact with, 
the copper plates k, and l, placed upon the lower platform 
c. These plates k, and l, act as conductors, and are made 
in the form of a segment of a circle, and correspond in 
number and position with the '' artificial^^ or ^^ permanent 
magnets^' s, t, hereinafter described. The plates k, l, are 
placed around the shaft r, detached from one another, and 
firom the shaft, as seen best in fig. 4. The conductor h, 
leads from the copper plate of the galvanic battery to one 
of the said plates, say k; and the other conductor i, 
leads from the zinc plate of the battery to the other plate 
L, and so on alternately, if there be more than two plates 
placed on the lower platform around the shaft. 

The galvanic magnets m, n, o, p, are constructed of arms 
or pieces of soft iron in the shape of a straight bar, horse- 
shoe, or any other convenient figure wound round with 
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copper wire q, first insulated by means of a non-conduct- 
ing material placed between the coils. These galvanic arms 
project in radial lines from the centre of the vertical shaft 
R^ turning on a point or pivot^ and resting in a cup a^ on 
the lower platform, and in a proper guide or bearing b, 
above the upper platform. The ends c, d, e^/y of the copper 
wire Q, extend from the electro-magnets in parallel Unes 
with the shaft r, down to the copper plates k, and v : 
these ends c, d^ e^/y are furnished or tipped with silver, 
and are in contact with the inner edges of two silver plates 
ffy and hy within the semicircular plates k, l, as shown in 
fig. 4. The galvanic magnets are placed upon, and se- 
cured to, a horizontal disc of wood v, attached to the shaft 
R. The artificial, or what are called permanent, magnets 
8, and T, are made of steel, and in the usual manner of 
making common or permanent magnets ; they may be of 
any number and degree of strength, andfixed'on the upper 
platform in any convenient manner : those shown in the 
drawings are segments of a circle of nearly the same dia- 
meter as the inside of the platform ; or if galvanic magnets 
are used (which may be done), they may be made in the 
form of a crescent or horse-shoe, or any other convenient 
figure, with their poles pointing to the shaft. Having 
properly arranged these artificial or '^ permanent^^ mag- 
nets on the top of the upper platform, there will be a cor- 
responding number of magnetic poles, the north being 
marked No. 5, and the south No. 6. Now, we will suppose 
the machine to be in a quiescent state, the galvanic or 
^^ chargeable*' magnet No. 1, being opposite the north 
pole of the artificial or ^' permanent*' magnets No. 5, the 
galvanic or ^' changeable** magnet No. 3, will, of course, be 
opposite the south pole No. 6, of the permanent magnets, 
and the other galvanic magnets Nos. 2, and 4, will be at 
points opposite each other between the poles just mentioned. 

VOL. XIII. 2 z 
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From the circumstance of there being a corresponding 
number of conductors c, d, e^f, of the ends of the copper 
wire, which are placed around the shaft k, below the arti- 
ficial magnets m, n, o, p, but detached from the shaft, as 
well as from each other ; and further, from these wires or 
conductors leading from the galvanic magnets to the plates 
K, L, and being in contact with them, as before described,, 
the conductors <;, dy e^fy wiU stand in the same position in 
relation to the copper plates, that the galvanic magneta 
stand relative to the artificial or permanent magnets ; but 
with this difference, tliat the conductors c, d, c, f, are in 
contact with the plates k, d, whereas the magnets are not 
in contact with each other. 

Now, in order to put the machine in motion, the galvanic 
magnets Nos. 2, and 4, being charged by the galvanic cur- 
rent passing through the various conductors and platea 
above described, from the copper plates (or positive side), 
of the galvanic battery along the conducting wires, or 
whatever material is employed to the zinc plate (or nega- 
tive side) of the same battery. The galvanic current pass- 
ing around the galvanic magnet Nos. 2, and 4, produces 
magnetism therein, with a north and south polarity; No. 2> 
having north, and No. 4, south polarity ; of course the 
south pole of the artificial magnet No. 6, will attract the 
north pole of the galvanic magnet No. 2, and will move it 
a quarter of a revolution, (see the diagram fig. 5, which 
is drawn the better to illustrate this operation,) the 
48outh pole of the galvanic magnet No. 4, being at the same 
time attracted by the north pole No. 5, causes the magnet 
No. 4, also to perform a quarter of a revolution, the mo- 
mentum of the galvanic arms or magnets will carry them 
past the space between the poles Nos. 5, and 6 ; at which 
time the several conductors o^d^e^fy on the ends of the 
ppUed wir€ft of the galvanic magnetS; will have changed 
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their positions relatively to the plates k^ and Jj, and also^ 
' consequently, in relation to the positive and negative sides 
of the battery, causing the ^^ galvanic current*^ to flow in a 
different direction around the galvanic magnets, thereby 
changing the poles Nos. 2, and 4 ; No. 2, now having 
south, and No. 4, north polarity, the parts of the galvanic 
magnets are, of course, now repelled by the poles that be- 
fore attracted them, and in this manner the operation i^ 
continued, producing a rotary motion to the shaft r, which 
motion may be communicated to any machinery for the 
purpose of propelling the same. 

The discovery here claimed and desired to be secured by 
the above-recited Letters Patent, consists in applying the 
force obtained by magnetism and electro-magnetism as a 
power for moving or actuating machinery in the manner 
above described, or in any other modification which is sub^ 
stantially the same in principle and effect. — [InroUed in 
the Rolb Chapel Office^ December^ 1837.] 

Specification drawn by Messrs. Newton and Berry. 



To William Wells, of Manchester^ in the county of 
LancasteVy machine-maker y and Samuel Ecclbs, of 
the same />/«ce, mechanicyfor their invention of certain 
improvements in power looms and in hand looms for 
weaving plain and figured fabrics, — [Sealed 5th January, 
1838.] 

Plate XV., fig. 1, is a fix)nt view of the loom, with the 
Jacquard in section; fig. 2, a side view of the loom* 
N.B. The same marks of reference lead to the same parts 
in each view of the drawings : a, the cast iron fi^mewori^ 
of a common power loom, such as are in use for weaving 
light fabrics; b, the first motion crank shaft and crank 
wheel ; c, the tappet shaft ; d, the lay ; e, the Jacquard 
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or mounting ; f^ beams fixed in the building (or they may 
be attached to the loom) for the purpose of supporting the 
Jacquard ; G^ the grife or knife board of the Jacquard; h^ 
the comber board ; i^ the lingers or leads; k, the strap and 
spring lever^ which puts the loom in and out of motion ; 
i,^ the taking up motion^ cloth beam^ &c« 

Be it understood that the Jacquard and the ordinary 
methods of making the above machinery forms no part of 
our invention ; but we have here shown them in order to 
enable us to explain the various mechanical arrangements 
hereafter described, which forms the principle of our im- 
provements, that is to say, a, is a stud placed in the arm of 
the crank wheel b ; m, an adjustable connecting rod rising 
to the main lever n : the centre of the lever n, is at b ; the 
short end of the said lever has two arms, which take hold 
of the rod c, at the points 1, and 2, fig. 2 : at the same 
points are also two iron links rf, the lower ends of these 
hnks take hold of the studs e, which are fixed in the grife 
or knife board g, thus causing the said grife or knife board 
to be raised and depressed alternately at every revolution 
of the crank shaft b. 

In order to compensate for the weight of the knife board 
and the weight of the lingers or leads, we use what we 
term the balance weights o; these balance weights are 
adjustable on the levers p ; the said levers hanging loose 
on studs at e, e; the cords yj are then attached to the ends 
of the levers p, and passing nearly once round the scrowl 
or excentric pulleys q, which are fixed to each end of the 
tumbUng shaft r, are then made fast : two small pulleys 
g, are also placed upon the tumoling shaft r ; to these 
pulleys are fastened two straps h, which take hold of the 
rod c, at the points 1, and 2 ; by these means the balance 
weights o, are enabled to assist the lever n, in raising the 
knife board g, and the lingers or leads i. 
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It will be observed that the said balance weights will 
operate with an increasing power as the cords yj recede 
from the centre of the tumbling shaft on the excentrics q, 
the said cords being close to the centre of the shafts as seen 
by the dotted Unes at 3^ fig. 4, when the warp and leads 
are at rest. Another advantage gained by the balance 
weights is, their acting with the extreme of their power at 
the same instant of time at which the shuttle is thrown, 
consequently distributing the power (required to propel 
the loom) in the most beneficial manner. N.B. There are 
various modes of lifting the grife, which might be here ex- 
plained, but we consider that the one described is sufficient 
to show the operation of our improved method of balancing 
the said grife and the lingers or leads. 

The second part of our invention consists in the follow- 
ing method of stopping the loom when the shoot or weft 
breaks, and when the bobbin is empty, that is to say, i, is 
a small excentric or cam fixed on the tappet shaft c; A:, is 
a lever, on which the said excentric operates ; to the long 
end of the lever A, is made fast the small strap /, one end of 
which proceeds upwards and over the pulley w, and the 
other downwards and under the pulley at », forming, as it 
were, an endless Une 5 but the strap being cut away at 4, 
and 5, fig. 1, a number of strong threads, (say 5, or 6,) are 
there introduced and tied to the ends of the straps, still 
forming an endless line : the said threads have eyelet holes 
or mailes 0, which operate in a similar manner to healds ; 
through the said heaids are passed a small warp consisting 
of about ten threads, i. e., five threads up and five threads 
down when opened as at jo, y, fig. 2 : this we call the de- 
tecting warp ; the detecting warp is then made fast to the 
breast beam, passed through the end of the reed, through 
the mailes or healds, and over the small pulley r; the 
weight s, is then suspended to the end of the warp in order 
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to keep it at the required tension. Two small brass levers 
ty Uy are balanced in a delicate manner on the side of the 
loom at 6y the long end of the lever t, is tied to the upper 
part of the detecting warp by a corresponding number of 
small loose threads v ; the short end of the lever ty is con- 
nected to the lever u, by a small wire. The curved end of 
the lever u^ has a steel stud tVy fixed in it ; the other end of 
the said lever is weighted merely to balance iiself : a?, is a 
stopping plate, fixed by a set screw on the strap or spring 
lever k, which, when the loom is in operation, stands di- 
rectly opposite the small plate screwed to the front of the 
lay y. The operation of the above is as follows; namely, the 
moment the shuttle has entered the box where the detect- 
ing warp is placed, the said warp p^ g, endeavour to cross 
each other, but cannot do so because of the weft thread 
being between them ; consequently the stopping levers ^, «, 
not being at all acted upon, remain stationary, the stud wr, 
continuing to enter the cavity in the front of the lay at 
every stroke made by the lay. But when there is no weft 
in the shed the detecting warp threads immediately cross 
and change places with each other, the upper threads 
pulHng along with them the end of the lever 2, causing the 
stud «?, to become depressed, as shown by dotted lines fig. 
3, and brought in between the plate y, in front of the lay, 
and the stopping plate ^, on the strap lever, by which 
means the strap lever is dislodged by the force of the lay, 
and consequently the loom stops. 

The third part of our invention consists in disengaging 
the taking up weight from the cloth beam by the stopping 
of the loom. This is accomplished by means of a rod;?, 
which is fixed at one end to the strap lever k, and passing 
across the loom, takes hold of the spring 7^ by a hole in the 
end of the rod ; one end of the string is made fast to the 
loom side^ and the other to the catch 8. It will be easily 



Southam^Syfor Impts. in Drying Corn^ i^c, 359 

perceived that when the strap lever is in the direction of 
the dotted line, the catch wiU be allowed to rest upon the 
catch wheel l, and consequently in action ; but when the 
strap is dislodged, the catch 8, will be lifted from off the 
wheel, and the weight thrown out of action. 

These our improvements are apphcable to all looms 
worked by either hand or power, for the purpose of weav- 
ing plain and figured fabrics, — \Inr oiled in the Inrolment 
Office, July, 1838.] 

Specification drawn by the Patentees. 



To William South am, of Ditch/ord-mills, in the parish 
qffrchester, in the county of Northampton, miller, for his 
invention of an improved apparatus or machine for dry^ 
ing corn and other grain, and seeds. — [Sealed 11th 
January, 1838.] 

This mvention of an improved apparatus* or machine for 
drying com, grain, or seeds, consists in a peculiar arrange- , 
ment of mechanical parts constituting an apparatus or ma- 
chine suited to the performance of such operations, through 
which apparatus the wet or damp com, grain, or seeds, are 
to be passed 3 and in passing, are submitted to the action 
of an atmosphere of heated air for the purpose of driving 
o% by evaporation, the damp and moisture contained in 
such com, grain, or seeds. 

The apparatus is shown in several figures in Plate XV., 
the respective parts of which are marked by certain letters 
of' reference, the same letters pointing out corresponding 
parts in all the figures. 

Fig. 1, represents an external elevation of the apparatus 
or machine as seen on the side ; fig. 2, is a front end eleva- 
tion of the same j fig. 3j is a vertical section taken longitu- 
dinally through the complete apparatus $ and fig« 4^ is tSm 
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a vertical section^ taken transversely through the outer 
casing or box and brickwork. The operating parts of the 
drying apparatus are enclosed in an iron box a, a, a, a, which 
is erected upon a brick or stone-work foundation J, S, J, 
having a furnace c^ and flues d, d, extending under and 
around the box a^ in any convenient and proper manner to 
communicate heat to the same^ and passing off to a proper 
chimney or shaft ; which furnace, when charged with fuel 
in a state of combustion, causes the atmospheric air in tKe 
box or chamber a, to become considerably heated. The 
damp or wet com, grain, or seeds to be dried, are passed 
from an upper floor or hopper in the mill, or other building 
where the apparatus may be situated, into the small regu- 
lating hopper or receiver of the apparatus ^, which is fur- 
nished with a sliding shutter or door, and aperture y> for 
the purpose of regulating the supply of damp com, grain, 
or seeds, to the drying chamber, and consequently the 
flow of the same through the apparatus. This regulator, 
•shutter, or door is adjusted by means of the lever ^, to 
which it is attached, and the adjustable thumb-screw A, 
bearing against a fixed stay or standard. The damp or 
wet grain or seeds fall from the apertures of the receiving 
hopper e, through the mouth or opening t, of the vibratory 
drying chamber k, formed of sheet metal, or of metal or 
other framework, and woven wire fabric or gauze, if desired ; 
but if the bottom of the drying chamber is formed of wire- 
work, then it will be desirable to place an iron plate between 
it and the bottom of the box a, in order to receive the dust 
or extraneous matter which may sift through the wire- 
work, and if allowed to fall upon the bottom of the box a, 
might be scorched or ignite, and thereby produce disagree- 
able effects. The corn or seeds flow through the drying 
box or chamber A:, which is placed in an inclined position to 
facilitate its progress, and is delivered from the chamber at 
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the mouth of the small transverse trough /, Into the in- 
clmed conducting off pipe or channel m^ from whence it 
falls onto the floor of the room, and is immediately spread 
thinly thereon in order to allow it to give off the steam or 
vapour, and to cool : but what I prefer most is^ for the corn 
to be passed from the apparatus on to a wire-gauze inclined 
frame or cooler; in passing over the surface of which, free 
access of cold air is allowed to the corn, and thus the vapour 
or steam arising therefrom is carried ofl^ and the com com- 
pletely cooled. 

In order to facilitate the process of drying, and the pas- 
*sage of the corn through the apparatus, the drying box or 
chamber A, has a vibratory or shogging motion given to it, 
which keeps the corn continually agitated as it passes down 
the drying chamber. This is effected by means of- the 
rotatory winch handle w, upon the shaft o, to be turned by 
manual labour, the shaft turning in suitable bearings on 
side brackets ; or the shaft may be turned by a band passed 
from any convenient rotatory motion in the mill to a rigger. 
Upon this shaft o, is formed the small crank J9, to which is 
connected the rod q^ jointed at its other end to the bent 
lever r, which has its fulcrum at 8 ; the other arm of this 
lever, marked /, see fig. 4, is passed through an eye or 
staple on the side of the drying chamber, and forces it on 
one side and draws it backward as the crank goes round, 
thereby giving it a lateral shogging motion. The drying 
chamber is suspended within the box or casing a, by means 
of the rods or chains u, Uy at its lower end, and by the 
other chains r, t?, at its upper end, which are connected 
with two pulley wheels or riggers w, vj^ mounted upon a 
shaft turning in proper standards. Upon the axle of these 
riggers is placed the arm or lever Xy connected to the rody, 
which is furnished with an adjustable screw and nut r> 
tearing upon a fixed piece or^bracket, and by which means 
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the inclination of the drying box or chamber k, may be 
adjusted to any desired incUnation^and consequently thefloiir 
of the grain or seeds through the same may be facilitated or 
retarded. And I would here remark, that the dif;ing box or 
chamber hy may be made with or without a moveable lid, 
and also that the top of the outer case or box a, may also be 
made moveable if desired; and further, that the outer case 
. or chamber may be constructed with the top and bottom 
only of iron, and the sides of brickwork, or the bottom may 
also be made of fire-brick, if thought desirable : all of which 
variations will be easily suggested by any practical engineer 
.or workman, without departing fix)m my improved appa* 
ratus or machine. — [InroUed in the Holla Chapel Office^ 
July, 1838.] 

Specification drawn by Messrs. Newton and Berry. 



To John Consitt, of Manchester, in the county of Lan- 
caster , machinist, for his invention of certain improve^ 
ments in the machinery used for spinning^ doubling, and 
twisting cotton and other fibrous substances^-- [Sealed 
8th March, 1837.] 

Mt improvements in the machinery used for spinning, 
doubling, and twisting^cotton and other fibrous substances, 
are designed principally to facilitate the processes of pre- 
paring and spinning cotton, and, at the same time, to effect 
an improvement in the yam or thread produced ; that \a^ 
to cause the same to be more regular, even, and compact^ 
and, by keeping the fibres of the cotton straight and level, 
to work them more effectually into the body of the thread 
or yarn, instead of leaving the fibres of the threads loos^ 
and rough, as ordinary spinning machines are liable to dot. 
The manner in which I propose to effect my improve 
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ftients in spinning, is, chiefly by altering the usual speeds 
at which certain parts of common spinning machinery 
work, and by driving all the preparation machines (in 
-which two or more series of drawing rollers are used), by 
Ineans of a much slacker strap than is conmionly em- 
ployed, which alone will be found to effect a considerable 
improvement in the yam. 

Thus in the drawing frame, the roving frame, the jack 
frame, the stretching frame, and the throstle, I put a 
driving pulley of a larger diameter than is commonly em- 
ployed, in order to work all these machines with a slackelf 
istrap. 

The alterations I propose to make in the mule, particu- 
larly in the ordinary hand-mule for spinning fine numbers 
of yams, are, to make the driving pulley of larger dia- 
meter, in order to pursue the same system of using a 
slacker strap than common ; and also to make a greater 
difference between the single and double speeds of the 
mule, so as to work the mule slower in the roving part, or 
that portion of the spinning which is performed by the 
rollers and parts connected therewith, and quicker in the 
^^ stretching and twisting" processes ; the difference I 
propose is about liV to 3^^ of the respective diameters of 
the speed wheels which govern these parts of the mule. 
> These alterations wUl be found to make the rollers work 
much smoother, and keep the cotton from being ruffled in 
the roflers, and cause it to hang better together; thus 
' keeping the fibres straight and even, so as to work them 
into the body of the thread with greater facility. 

A further alteration I propose to make in mules for 

■ spinning fine numbers of cotton or other material, is \vt 

those cases where spur or bevil wheels are used to give the 

* ^^ single and double speed,^^ consisting generally of four 

wheels, twa larger and two smaller ; I after two of them. 
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that is, one of the pairs, in order to make a greater diflfer- 
ence between the single and double speed ; but in cou* 
structing new mules, I should have two pairs of fast and 
loose pulleys, one larger and the other smaller, to be driven 
by tw^o straps, instead of any gearing whatever, so as to 
pbtain the single and double speeds. 

And in that part of the process of mule spinning called 
the ^^ going out^^ of the carriage which carries the spindles, 
instead of any toothed w heels, I make use of pulleys and 
straps, and thus prevent the ^^ back lash^^ of the wheels : 
this alteration will be found to keep all ^^ sincks" or curta 
out of the yarn. — [InroUed in the Rolls Chapel Office^ 
September^ 1837.] 

3pecificaticji drawa by Messrs. Xewton and Bejry, 
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ON CAOUTCIIOU<J. 

BY ANDREW UBE, M.D., F.R.S., &C. &€♦ 

(To the Editor of the London Journal of Arts.) 

Sir,— Since writing tie article Caoutchouc for my ''Dic- 
tionary of Arts, Manufactures, and Mines/' now in course of 
publication, I have received, from several quarters, some valuable 

^information ; and have also made a series of experiments upoa 
the subject, the results of which I have now the pleasure of trans^ 
luitting to you for insertion in your journal. 

Hitherto the greater part of the caoutchouc has been imported 

.into Europe from South America^ and the best from Para; bnt 
of late years a considerable quantity has been brought from Java, 
Penang, Sincapore, and Assam. About twelve months ago, Mr. 
William Griffith published an interesting report upon the Ficus^ 
elaslictty the caoutchouc tree of Assam, which he drew up at the 
request of Captain Jenkins, agent in that country to the Governor- 
General of India* This remarkable species of fig tree is eit|iec 
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-eolitary^ or iu twofold or threefold grocps. It is larger and more 
umbrageous than any of the other trees in the extensive forest 
where it abounds, and may be distinguished from the other 
trccs^ at a distance of several miles^ by the picturesqne r.ppear- 
ance produced by its dense, huge, and lofty crown. The main 
trunk of one was carefully measured, and was found to have a 
circumference of no less than 74 feet; while the girth of the 
xnaiu truuk> along with the supports immediately round it, was 
120 feet. The area covered by the expanded branches had a 
circumference of 610 feet» The height of the central tree was 
100 feet, 

It has been estimated, after an accurate survey, that there are 
43,240 such noble trees within a length of 30 miles, aiid breadth 
of 8 miles of forest near Ferozepoor, in the district of Chardwarg 
in Assam. 

Lieutenant Veitch has since discovered that the FiQus-elasfica 
is equally abundant in the district of Nandwar. Its geographical 
range in Assam seems to be between 25 deg. 10 min. and 27 deg, 
20 min. of north latitude, and between 90 deg. 40 min. and 95 
deg. SO min. of east longitude. It occurs on the slopes of the 
hills, up to an elevation of probably 22,500 feet. This tree is of 
the banyan tribe, famed for " its pillared shade, where daughters 
grow about the mother tree," which has furnished the motto 
tot ramiy quot arbores^ to the Royal Asiatic Society, Species of 
this genus afford grateful shade, however, iu the tropical regions 
of America, as welt as Asia, 

Many species of other trees yield a milky tenaciousjuice, of which 
birdlime has been frequently made; vls Artocarpusintegrjfoiia,9Lnd 
Lakoocha,FiCtisindica and rellgiosa^ alsoi^. Tsieia, Rojrburghiip 
glomerata, and oppositifolia. From some of these an inferior kind 
of caoutchouc has been obtained. 

The jnice of the Ficus-elastica of Chardw4r is [better when 
drawn from the old than from the young trees ; and richer in 
the cold season than in the hot. It is extracted by making in- 
ciBioos a foot apart; across the bark down to tlie wopd^ all round 
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the trunk, and also the large branches, up to the very top of 
the tree ^ the quantity which exudes increasing with the height 
of the incision. The bleeding may be safely repeated ouce every 
Tortnight. The fluids as fresh drawn, is nearly of the consistence 
X)f cream, and pure white. Somewhat more than half a maund 
(42 libs.) is reckoned to be the average produce of each bleeding 
of one tree ; or 20,000 trees will yield about 12,000 maunds of 
juice; which is composed in 10 parts, of from 4 to 6 parts of 
water, and, of course, from 6 to 4 parts of caoutchouc. The 
bleeding should be confined to the cold months, so as not to 
interfere with, or obstruct the vigorous vegetation of the tree in 
the hot months. 

Mr. Griffith says, that the richest juice is obtained from trans- 
Terse incisions diade into the wood of the larger reflex roots, 
which are half exposed above ground, and that it proceeds from 
^he bark alone. Beneath the line of incision, the natives of 
Assam scoop out a hole in the earth, in which they place a leaf 
t>f the Phryntum capitatum, Lin., rudely folded up into the shape 
of a cap. He observes that the various species of Tetranthera, 
upon which the Moonga silkworm feeds, as also the castor oil plant, 
which is the chief food of the Eria silkworm, do not afford a 
milky caoutchouc juice. Hence it would appear that Dr. Royle*s 
notion of caoutchouc forming a necessary ingredient in the food 
of silkworms, and being *' in some way employed in giving 
tenacity to their silk," seems to be unfounded. If Botany dis- 
countenances this idea, Chemistry would seem to scout it alto- 
gether, for silk contains 11.33 per cent, of azote, and caoutchouc 
contains none at all ;* being simply a solid hydro-carburet^ and, 
therefore, widely dissimilar in constitution to silk, which consists 
bf oxygen 34.04, azote 11.33, carbon 50.69, and hydrogen 
3.94 in 100 parts. 

This hydro- carburet emulsion is of common occurrence in th® 
ORDERS Euphorhiacia and TuiiceOy which may be looked on as the 

. * See my paper on the ultimate analysis of vegetable and animal sub- 
stances, in the Phil. Trans, for 1822. 
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^iiiaifi sources of caoutchouc. The American eaontchouc is said tp 
be furnished by the Siphonia elastica, or the Hevea guianensii 
.of Aublet> a tree which grows in Brazil, and also in Surinam. > 
Or. Royle sent models of cylinders, of 1^ to 2^ inches in dia,- 
meter, and 4 or 5 inches in lengtli, to both the Asiatic and Agrip 
cultural Societies of Bengal^ to serve as patterns for the native^ 
to mould their caoutchouc by. Mr. Griffith says that this plan of 
forming the caoutchouc into tumblers or bottles, as recommended 
^y the committee of the London Joint-stock Caoutchouc Comt 
pany, is, in his opinion, the worst that can possibly be offered; 
being tedious, laborious, causing the caoutchouc to be blackene4 
in the drying, and not obviating the viscidity of the juice when 
it is exposed to the sun* He recommends, as a far better modo 
of treating the juice, to work it up with the hands, to blanch il; 
in water, and then subject it to pressure. I shall presently de- 
scribe a still better method which has recently occurred to me, 
in experimenting upon the caoutchouc juice. This fluid, with 
certain precautions, chiefly exclusion from air, and much warmth,, 
may be kept in the state of a creamy emulsion for a very long, 
time. 

NBW EXPERIMENTAL RESEARCHES ON CAOUTCHOUC. 

The specific gravity of the best compatt Para 

caoutchouc, taken in dilute alcohol, is . . • • 0.941567 

The specific gravity of the best Assam is ... . 0.942972^ 

„ „ Sincapore 0.936650' 

„ „ Penang 0.919178' 

In the process of making the elastic tissues,* the threads of 
caoutchouc are first of all deprived of their elasticity, to prepare 
them for receiving a sheath upon the braiding machine. For this 
purpose they are stretched by hand, in the act of winding 
upon the reel, to 7 or 8 times their natural length, and left two 
or three weeks in that state of tension upon the reels. Tliread 
thus inelasticated has a specific gravity of no less than 0.948732; 
but when it has its elasticity restored, and its length reduced to 

i . * S^ *'9i<^tionaiy>of Arts, Msnuiactaies, and Mines/* . 
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Its pristine state, by rabbing between the warm paltns of tb^ 
bands, the specific gravity of the same piece of thread is reduced 
to 0.925939. This phenomenon is akin to that exhibited in the 
process of wire-drawing, where the iron or brass gets condensed^ 
bard, and brittle ; while it disengages much beat : which the 
caoutchouc thread also does in a degree intolerable to unpractised 
fingers', as I have experienced. 

' Having been favoured by Mr. Sievier, managing director of 
the Joint stock Caoutchouc Company, and by Mr. Beale, engineer* 
tvith two different samples of caoutchouc juice, I have subjected 
each to chemical examination. 

* That of Mr. Sievier is greyish brown, that of Mr. Beale is of 
H milky grey colour ; the deviation ftrom whiteness in each 
case being due to the presence of aloetic matter, whicb accom- 
|>anie8 the caoutchouc in the secretion by the tree. The former 
h of the consistence of thin cream, has a specific' gravity of 
1.04125, and yields, by exposure upon a porcelain capsule, in K 
thin layer, for a few days, or by boiling, for a few minntes, with 
a little water, 20 per cent, of solid caoutchouc. The latter, 
though it has the consistence of pretty rich cream, has a specifi<5 
gravity of only 1.0175. It yields no less than 37 per cent, of 
white, solid, and very elastic caoutchouc. 

• It IS interesting to observe how readily and compactly the 
separate little cloths or threads of caoutchouc coalesce into one 
spongy mass in the progress of the ebullition, particularly if the 
emulsive mixture be stirred ; but the addition of water is neces- 
sary to prevent the coagulated caoutchouc from sticking to the 
sides or bottom of the vessel and becoming burnt. In order to con* 
vert the spongy mass thus formed into good caoutchouc, nothing 
more is requisite than to expose it to moderate pressure between 
the folds of a towel. By this process the whole of the aloetic ex- 
tract, and other vegetable matters, which concrete into the sub- 
stance of the balls and junks of caoutchouc prepared in Assam 
and Java, and contaminate it, are entirely separated, and an ar- 
ticle nearly white and inodorous is obtained. Some of the cakes 
of Americati caoutchouc exhale when cut the foetdr of rotten 
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cheese i a smell which adheres to the threads made of it^ after 
every process of porification. 

Id the interior of many of the balls vhidi come from both 
the Brasils and East Indies^ spots are frequently found of a viscid 
tarry'looking matter^ which, when exposed to the air, act in 
some manner as a ferment, and decompose the whole mass into 
a soft substance, which is good for nothing. Were the plait of 
boiling the fresh juice along with its own bulk of water, or a little 
morC; adopted, a much purer article would be obtained, and with 
incomparably less trouble and delay, than has b^en hitherto 
brought into the market. 

I find that neither of the above two samples of caoutchouc 
juice affords any appearance of coagulum when mixed in any 
proportions with alcohol of 0.825 specific gravity; a«^d, there.- 
fore, I infer that albumen is not a necessary constituent of* the 
juice, as Mr. Farsday inferred from his experiments published in 
the 21 St vol. of the Journal of the Royal Institution. 

The odour of Mr. Sievier's sample is slightly acescent, that of 
Mr. Beale's, which is by far the richer and purer, has no dis; 
agreeable smell whatever. The taste of the latter is at first blaud 
and very slight, but eventually very bitter, from the aloetic im- 
pression upon the tongue. The taste of the former is bitter 
from the ftrst, in consequence of the great excess of aloes which 
it contains* When the brown solution which remains in the 
capsule, after the caoutchouc has been, separated in a spongy 
state by ebullition, from iOO gprains of the richer juice is passed 
through a filter and evaporated, it leaves 4 grains of concrete 
aloes. 

Both of these emulsive juices mix readily with water, alcohol, and 
pyroxilic spirit, though they do not become at all clearer ; tbey will 
not mix with eaoukhoucine (the distilled spirit of caoutchouc), or 
with petroleum-naphtha, but remain at the bottom of these liquids 
as distinct as mercury does from water. Soda caustic lye does 
not dissolve the juice ; nitric acid (double aquafortis) converts 
St into a red curiJy magrn*; The filtered aloetic liquid is liot 
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uSected i»y the iiitratet of baryta and silrir ; it iffMdf with M%* 
late of ammonia minute traces of lime* > 

' 1x1 A continoation of tbia paper I sball lay before year readers, 
n^xt month, several interesting facts concerning the mftnufactane 
of caoatchouc on the great scale, snpplementary to the accottiit 
given iu my Dictionary of Arts, &c* 
la, Chadotte-slivet, Bedlbrd^square, Feb. IB» 18a9« 
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ROBERTS'S SELF-ACTING MULE. 

B^e the MUdal CanmUtee of Her Mtgestfs Prwy 
CmmeUy at Westminster, 2M February, 1839; present, 
ike Marquis o/Lansdoume (president), lard Lyndkarst, 
Lord Brougham, and Sit Herbert Jenner. — Counsel, Sir 
F. Pollock and Mr. Teed. 

On the petition of Richard Roberts, of Manchester, engineer, for 
an extension of the term of his patents, granted in England 29th 
March, 1825, and subsequently in Scotland and Ireland, for 
*' his improvements applicable to the mule, Billy, Jenny, stretch- 
ing frame, or any other machine or machines, however designated 
or named, used in spinning cotton, wool, or other fibrous suh^ 
stances ; and in which either the spindles recede from or approach 
the rollers or other deliverers of the said fibrous substances, or in 
which such rollers or deliverers recede from or approach the spin- 
dles/' (For specification of this patent, see ** London Journal of 
Arts, &c.," First Series, vol. xiii. p. 6.) 
No caveat for opposing the applicatbn having been entered^ 
The Attorney-Genial briefly addressed their lordsbjpo, statin^g^ 
that he had no objection to ofier to the prayer of the petitionee 
being granted* 
j(l model of the machine was thenintrodttoed^ and Aa niluie 
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dnd object of the invention was explained by one of the foremen 
in the employ of Messrs. Sharp, Roberts, and Co. 
' Evidence was heard in support of the allegations in the peti* 
tion ; and after a short consultation, their lordships granted a pro- 
longation of the several patents for Uie term of seven years, on 
account of the ingenuity and merit of the invention, and the 
difficulties opposed to the Patentee in bringing it into effective 
operation, and consequently not having derived a fair remunera* 
tiea fyr so important an invention darmg the original term of tbft 
patents. 



Before tt^$ame Meeting^ the Council. 
WRIGHT'S BLEACHING APPARATUS. 

COTJirSELy SIR F. POLLOCK. 

♦ 

- On the petition of Lemuel Wellman Wright, for an eKtenaiom 
of the term of patent, granted in England 20th April, 1825> for 
his invention of machinery or apparatus for washing, cleapsing 
or bkacliiDg of linens, cottons, and other fabric goods or fibrous 
gabstance8.'^(For spec^cation of this patent, see vol ix., Firsfe 
Series, of '< The London Journal of Arts," p. 281). 

The Attorney-General objected to the extension, on the princi*' 
pie that this invention had not been carried into effective opera* 
tion. Evidence was called to prove that the apparatus had been 
in use, but difficulties from adverse partners and from law pro* 
ceedings, in which the Patentee had been for some years involved, 
prevented the invention being carried into such effective opera- 
tion, as to remunerate the Patentee, who has lately become the 
sole proprietor of the patent. 

The advantages likely to result from applying this invention to 
t^ bleaching of linen and cotton fabrics in genera], and to the 
yams in their rough state, as well as for domestic use, was ex-*. 
plained by several practical bleachers from Lancai^ire. The 
greet saving of time by this improved operation— the ecoiipm j id 
t]i9 OoiMuilvtiM of matemfafy jm4 tlie perfoet mi^nf r:iii whipli «fc 
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performed the work with less injury to the goods than the ordi- 
nary process haying been unequivocally stated by all the witnesses* 
induced the Council to extend the original patent for a further 
term of seven years. 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS, 

(Continued from p. 305.) 

May 29, 1838. 

The Prbsidknt iu the chair* 

The minutes of the conversation on the explosion of steam 
boilers vrere read, and Mr. Lowe stated that' the ordinary pro- 
cess of making water-gas showed that an iron plate would 
readily decompose steam or water. The decomposition of mter' 
goes on extremely well until the oxidation of the tube has ad* 
Tanced to at least three-sixteenths of aii inch. An iron tube 
begins to make gas extremely fast at first, and' continues until 
the tube is cased with a thick crust of protoxide of iron. 



The drawings of the shield at the Tunnel were exhibited^ and 
Mr. Brunei explained the construction of the shield^ and the 
manner in which it is advanced and worked. 



June 12, 1838. 
The Pbbsidbnt in the chair. 

Mr. Broff exhibited an improved form of levelling staff! The' 
figures on this staff are inverted, so that when viewed by an in-' 
verting telescope in the usual manner, they appear erect, and are' 
read off without any danger of mistake; which 'may' readily ^ 
oecur when some figures^ as for instance 6 and 9, are 'read off' 
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inverted. The mcclianical arrangemeiits for extending it are with 
the view of secoriog greater steadiness. The principal improve* 
ment consists in there being attached to the bottom an onirersal 
joint, fixed to an iron plate 3 this plate remaining fixed, the ne« 
cessary errors consequent on mqving the staff for reversing its 
face^whsn the last forward station is to become the next back, 
are avoided. 

It was suggested that the universal joint wonld be attended 
with. great advantages in sloping ground ; in general, however, 
the tripod invented by Mr. Simms was sufficiently convenient. 

Mr. Bald suggested that the universal joint would be ex* 
tremely serviceable if placed on something solid. It was his 
practice to drive a wooden ping into the ground* on which the 
staff was set ; these plugs were left in, and serviceable for 
verifying the observations. He had levelled through a distance 
of forty miles, leaving a ping at every station. 



Description and Drawing of the Ice-boat. By S. Ballard, 

A. Inst. C. E. 

The principle of breaking ice adopted by Mr. Ballard^ as ex- 
plained in a communication made last session, consists in forcing 
the ice upwards instead of forcing through it horizontally, or by 
pressing it down. For this purpose a frame, coated with sheet 
iron, is laid over the front of a boat, with an inclination downward 
from the boat, the loiver end being under the ice. The paper 
describes the construction of the boat by reference to a deteiled 
drawing and lectiout 

Experiments on the Flow of Water through Pipes of different 
Lengths. By W. A. Provis, M. Inst. C. £. 

In this paper are recorded ^100 hundred and eight experiments 
on the flow of water through leaden pipes of H inch diameter^ 
of lengths 100, 80, GO, and 40 feet, and for heads of water of 
35j 30» 24, 18| 12, and 6 inches. The anangement of the ex* 
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fierimeQts is described vritb great accoracy^ and the results ef 
the experiments are given in twelve tables, showing the length 
and inclination of the pipe« the head of water at the upper end 
of the pipe, the time from turning the water into the npper end 
of the pipe to its reaching the lower end, (he time of filing th« 
receiver^ the discharge in cubic feel per minute, and the mean* 
discharge per minute. To each set of experiments is appended 
a column of remarks, in which the state of the pipe as to dryness, 
and€be quantity of water in the discharging end, are recorded { 
these circumstances haying considerable influence o& the quan** 
tity of the discharge. 

The experiments are tabulated in a different form, showing thtf 
effect of a given head of water in pipes of different lengths aD4 
inclinations. The following important results are deduced. In 
level pipes the quantity of water discharged is neariy in the in* 
verse ratio of the square root of tlie length ; but the departuM 
from this rule is greatest in. the shortest lengths and greatest 
heads. - In- incltned pipes, the increased discharge is greater in 
the long than in the short pipes. The increased discharge 
for an increased head is nearly in the same proportion thropgh 
the long and short lengths. 



June 19, 1838. 
The President in the chair. 

On the Construction of Roads on Deep Bogs and Moss. 

By W. Bald. 

In this paper the author gives a detailed account of the cott- 
structioi^ of roads throngh bogs, and of the methods of securing 
the foundations of small bridges in boggy places ; also some sagssr 
gestions on' the formation of railways on deep Ynoss. 
' The general principles are as follow :-— The iirst operai&n 
after laying ont the line of road, is to drain thoronghiy the beg^ 
over which it is to pass. For this purpose main and counter drain*- 
parallel to the line of read are to be cat with a regular ^^Utaxf*. 
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ing fall along the bottom. Transverse drains mast also be cot 
betwixt the main and the counter drains, so as efTectually to drain 
pff all the surface wafer and stagnant pools. The cutting of these 
drains must be carried on gradually, and by degrees ; if the bog 
be moisty the operations, which can only be carried on at dry 
seasons of the year, will probably have to be continued over 
three or four years before the drains become permanently fixed at 
the required dimensions. The counter drains are essential, as 
they relieve the pressure on the sides of the main drain, and con^ 
sequently prevent it filling up* The bog stuff cut out is to be 
dried, and when the bog under the line of road has become suffix 
ciently dry, the road is to be levelled and made of proper shape, 
and the cross drains are to be filled with dry turf* 

The roadwav is then, to be 6oored or trunked over with five 
courses of dry heathy sods, which are to be well rolled with a heavy 
cylinder. Upon this trunking is to be laid a soling, consisting 
of a mixed mass of prepared earth and gravel, of about six inefaes 
in thickness, and the whole to be coated with good clean gravel* 
The road metal is then to be laid on, in two successive coats, 
each of about three iuches in thickness, the first being well con-- 
solid Ated before the second is laid on. 

The great points to be aimed at are perfect draiilage and good 
tronking, as, if these are not attained, roads constructed on bog 
will lose their shape, become ruinous, and soon go to decay. 

The author considers the form and size of hammers employed 
in breaking hard stones. These are frequently too heavy; a 
hammer weighing about a pound and a quarter, of an ellipticaL 
form, pointed at the ends, the area of end being about i^th i>art 
of a square inch, appears to be best suited for ordinary purposes* 

The turf of bog, being carbonized, makes excellent fuel, and 
may be employed in the manufacture of iron, and sach iron ia- 
extremely malleable. Turf fuel is also used most extensively in 
woilking the steam engine in many districts of Ireland ; it is used- 
mi board the Dunally steam-boat for engines of eighteea-horse 
ft^mtg and the expense is fourpenoe per 8ulo« 
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June 26, 1838. 
The President in the chair. 

A discussion took place on the effect of turf fuel on iron, and 
on the methods and principles of hardening iron. 



A Communication was read from Mr. Buck on the relation be- 
twixt the diameter and intermediate spaces of tlie tubes in a loco- 
motive boiler, for the production of an unanimous effect in the 
generation of steam. 



•••- 
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Granted by the French Government from the \st of October to the 31fl 

of December, 1837. 
(Concluded from p. 374, toI. xii.) 

To Jean Francois CaiU of Paris^for an apparatus for extracting 
the juice from the pulp of beetroot. 

— ^ Marquis of Louvois, peer of France, for a railroad with only 
one rail, and with double waggons and moveable regulators. 

— ^ Louis Camille Eugene Dnverger, of Paris, for new printing' 
processes, called by him '' typography by^ application and in- 
crustation.*' 

— Thomas Francois Andr6 Stackler, of Rouen> for improve- 
ments in printing woven goods. 

— - Jules Aim6 Philippe LachapcUe, of Landrecies, for a means 
of using dross in blast furnaces. 

— Francois Ciaade Bazin, of PaiiSi for a means of printing by 
incrustation, skinis, woven goods, paper, and parchment. 

-*• Thomas Dowcett, of London, for a new method of stitching' 

and binding books. 
-** Evrard and Hocque Desmazures^ of Valendendes, for a brick-' 

tnaking machine, 
to-* Francois Marie Lanoe^ of Paris^ for a machine for. making the 

fringe of shawls. 
•— Guillot, father and son, of PaiiSi for a cellalar coach for con** 

veying prisoners. 



French Patents* SJ'7 

To Priqueler, father and 8on> of Plencber les Mines, for improve- 

ments in locks. 
— - EyqueD)^ of Bordeaux, for a means of closiog glass bottles with 

glass stoppers. 
— Fran 901 s Darbo^ of Paris^ for an improved sucking bottle. 
*— George Crane, iron -mas ter, for a means of reducing ore. 
*— Emile Grimpi, of Paris, fur a means of preventing the 

counterfeit of Government stamps. 
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Granted from the \st of January to the Z\st ofMarchy 1838. 

PATEITTS FOR FIFTEEN YEARS. 

To John Lee Nicholson^ of Manchester, represented in Paris by 
Mr. Perpigna, advocate of the French and Foreign Office for 
Patents, Rue de Choiseulj for improvements in spinning ma^ 

. chines. 

•^ Charles Marie Joseph Ghislain Decartier, of Valenciennes 
represented in Paris by Mr. Perpigna^ for a hydrorotary ma» 
chine^ calculated to supersede steam engines. 

— Pierre Edouard Bartb^lemy^ M.D., represented in Paris by 
Mr. Perpigna, for the application of caoutchouc to many useful 
purposes, both in industry and in the medical art. 

*- Waddington^ brothers, cotton-spinners^ represented in Paris by 
Mr. Perpigna, for improvements in bleaching linens and other 
like substances, and in the machines employed for the same 
purpose. 

7— John Petrie, engineer, of Rochdale, represented in Paris by 
Mr. Perpigna, for improvements in the construction of loco- 
motives for railroads and common roads, which improvements 
are applicable to stationary steam engines or to those employed 
for navigation. 

-* William Fairbairn, engineer, of Manchester, represented in 
Paris by Mr. Perpigna, for improvements in the means employed 
to unite sheets of metal used in the construction of boilers, and 
for other purposes. 
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To Willhim Harper, of Londoo, represented in Paris by Mr. PeiN 

pigua, first, for a prepared or improved fuel fit to warm apart- 
mentSy charches, or other boildings, kot-hoases, or other 
places in which artificial heat is required ; and, secondly, for 
stoves fitted for burning such fuel. 
— - Nicolas Schlumberger, of Goebwiller, represented in Faris by 
Mr. Perpigna, for improvements in the machines employed for 
spinning and twisting cotton, worsted^ flax, and other like sub- 
stances. 

— Louis Jean N^pomucene Marie Rousseau, of Triffletz, for a 
wine-making appanttus. 

-—The CoaV Company of Douchy, for a machine to pierce the 

, wall in coal-mines. 

— - Jacques Baile, of Lyons, for a frame called knitter, fit to exe- 
cute all the movements in knitting. 

— * Augaste Guibout, Marie St. Germain, and to M6ritens, of 
Paris, for the application of gjold tissue and jewellery to the 
making of epaulettes, aignillettes, and other like objects. 

«— Pierre Adolphe Lebedel« of Paris, for a machine which makes 
five imitation pearls at once. 

»— Jean Michel Keinhirt, of Strasburgh, for double rotatory 
mills. 

— - Amant Faulcon, of Paris, for a locomotive engine. 

— • Jean Gregoire, of Paris, for an application to the box of a 
wheel, which diminishes the friction. 

— Pierre Fortin, of Orleans, for apparatuses called animal de- 
stroyers, fit for the destruction of wild beasts. 

-— Theodore Marie Souchon, of Brest, for a double-winded forge 

bellows. 
— > Jean Jacques Hopwood, of Boulogne snr Mer, for a machine 

to wash, clean, and bleach linens, cottons, and all other &br6us 

and vegetable substances, 
•— Georges Frdd^ric Schmidt, of Pbris, for improved stoves. 
"— Andre Francois Gaupillat, of Paris, for the rectifying of the 

nitric ether produced in the manufacturing of fulminate of 

mercury. 
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ToPterr^ AqAm^ of Pec6naS) for an improved kind of furniture. 

— Leon Castellain^ of Paris^ for improvements in the distilling of 
alcohol. 

«^ Walker Wood^ of London , for an improved locomotive engine. 

— Antoine Elseard Tardien, for a machine for manufacturing 
horse-shoes. 

•ii» Jean Pierre Xavier Clerc^ of BeIf<Nrt^ for improvements in 

printing calicoes and other ftibrica. 
i>«* Alliot, of Nantesi for a smoke-consnming farnace. 
«^ Pierre Franfois Guebhard, banker^ of Paris, for a propelling 

wheel, applicable to ships'-boats, &0« 
-^ 8im<met de Changy, of Paris» for a new system of melting and 
' purifying fat, oily and rosin. 
^^ Franqois Berjou, of Paris, for a new hone-shoe without nai)8» 

called hipp0^ai^dBi€ hmrmHiqut. 
«MB. Ouillaume Bocquet and Pierre Marie Eugene Champion 

Nansonty, of Parisi for a method of preparing iron ore, which 

disoiidates ^e ore before inti^ducing it into the blastfurnace. 
Mb. Edwin Emttianuel Cocker, of London^ for a machine to make 

needles. pin8> &c. 

— On^siphore Pecqueur, of Paris, for improvements applicable 
lo lailiwdsaad locomotives. 



nm of 9atentis 

Onmted in Scotland between 22d January and 22d February^ 1839. 



To Edward Cooper, of Piccadilly, stationer, in consequence of 
a communication made to him by a foreigner residing abroad, 
' for improvements in the manu&cture of paper. — 23rd January. 
— Peter Taylor, of Birchin Bower within Chatterton, Lanca- 
. ehire, rope-maker, fior improvements in machinery for pro-^ 
. pelling vessels, carriages, and machinery, parts of which im- 
provements are applicable to the raising of water. — ^23rd Jan. 
^^ Cfederick Cayley Worsky^ of Holywell-street, London, for^ 
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certain improvements in locomotive engineB and carriages.r^ 
24th January. 
To Thomas Walker, of Birmingham, clock-maker, for improve- 
ments in steam-engines, which improvements are also appKca* 
ble to the raising or forcing fluids. — 24tb January. 

— Thomas Sweetapple, of Cutterhall Mill, Godalming, Surrey, 
paper-maker, for an improvement or improvements in the 
machinery for making paper. — 28th January. 

•~ John Wilson, of Liverpool, lecturer on chemistry, for certain 
improvements in the process of manufacturing alkali from com- 
mon salt. — 30th January. 

— Sally Thomson, of North-place, Gray's Inn-road, London, 
for certain additions to locks or fastenings for doors of build^ 
ings and of cabinets, and for drawers, . chests, and other re- 
ceptacles, for the purpose of affording greater security against 
intrusion by means of keys improperlyobtained.— 31st January. 

-^ Job Cutler, of Lady Poole-lane, Birmingham, and Thomas 
Gregory Hancock, of Prince's-street there, machinist, for an 
improved method of condenang the steam in steam-engines, 
and supplying their boilers with the water thereby formed.— 
31st January. 
— Horace Cory, of Narrow-street, Limehouse, London, B. M., 
for improvements in the manufacture of white lead.— 7th 
February, 1839. 
«— Edward Samuell, of Liverpool, merchant^ for improvements in 

the manufacture of soda. — 7th February, 
p— Timothy Burstall, of Leith, engineer, for certain improve- 
ments in the steam-engine, and in apparatus to be used there- 
with, or with any other construction of the steam-engine, or 
any other motive power, for the more smooth and easy con- 
veyance of goods and passengers on land and water, part of 
which will be applied to water power. — 11th February. 
—% Charles Gabriel Baron de Suarce, of Red Lion-square, LcAi- 
don, and William Pontifex, of Shoe-lane, London, for a new 
mode of obta'ning vegetable extracts. — 12th February. 
•—Morton BalmannO; of Queen*.street; Cbeapside^ London^ 
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' merchant, for a new and improved method of making and 
manufacturing paper, pasteboard, felt, and tissues, communi- 
cated by a foreigner residing abroad.-:— 14th February. 
To Joseph Burch, of Bankside, Blackfriars, Surrey, calico-printer, 
for certain improvements in printing cotton, woollen, paper, 
and other fabrics and materials. — 14th February. 

— Harrison Grey Dyar, of Cavendish-square, and Jolm Hem- 
ming, of Edward-street there, for improvements in the manu- 
facture of carbonate of soda. — 19th February. 

— Edward Pearson Tee, of Bamsley, dyer, for improvements in 
weaving linen and other &bncs. — 20th February. 

«— Joseph Burnett, of Deptford, for improvements in steam- 
engines« — ^20th February. 



KeU) Viitent» 

SEALED IN ENGLAND. 

1839. 



To Thomas Barnabas Daft, of Regent-street^ gentlemany 
for certain improvements in inkstands^ and in materials 
and apparatus for listening and sealing letters or other 
docmnents. — Sealed 2d Februaiy — 6 months for inrol- 
mtot. 

To Moses Poole, of Lincoln^s-inn, gentleman, for im- 
provements in the means of conveying and transporting 
persons and goods from one place to another. — Sealed 4th 
February — 6 months for inrolment. 

To John Evans, of Birmingham, paper-maker, for im- 
provements in the manufacture of paper. — Sealed 4th 
February — 6 months for inrolment. 

To Thomas Bx^binson, of Wilmington^square, in the 
county of Middlesex, gentleman, for improvements in ihe 
procesa of reetifying or {oepariiig spirituous liquors in the 
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Clock before the sun, 12m. 4 Is. 

> rises 7h. lea. A, 

> passes mer. Ob. 41mt M. 
) sets 7b. 11m. M. 
Encke's Comet K. A. 20h. 

59m. dec. 23. 36. 
Ditto passes mer. 22b. 21m. 
S in conj. with the }) di£f. of 

dec. 4.31. N. 
^ in Aphelion, 
^^.'s first satt. will im. 
ijf in conj. with the Q. 
% in conj. with the ^ diff. of 

dec. 4. 0. N. 
}) in Apogee. 
9 greatest hel. lat S. 
Clock before the sun, 11m. 50s. 
}> risea lib. 54m. A. 
}) passes mer. 3h. 21m. M. 
}) sets 7 h. 52m. 
Encke's Comet R. A. 21b. 7m. 

dec. 23. 2. 
Ditto passes mer. 22b. 14m. 
7i.*s second satt. will im. 
O^'s third satt. will im. 
%*t third satt. will em. 
h in conj. with the ) di£f. of 

dec. 7. 5. N. 
$ in conj. with 1^ diff. of 

dec. 1. 18. S. 
}) in a or last quarter. 
1/L*8 first satt. will im. 
Clock before the sun, 14m. S3s. 
) rises 5b. 42m. M. 
) passes mer. 8h. 52m. M. 
}) sets Oh. 2m. A. 
Kncke*sCoinet R. A. 2 Ih. 16m. 

dec. 22. 21. 
Ditto passes mer. 22h. 3m. 
% 's first satt. will im. 
^ ini oppo. to the 0. 
§ in sup. conj. with the 0. 
Mercury R. A. 23h. 41m. dec. 

3. 36. S* 

Venus R. A. Oh. 52m. dec 

4. 41. N. 

Mars R. A. llh. 29m. dec. 

7. 30. N. 
Vesta R. A. 6h. 8m. dec. 

25. 9. N. 
Juno R. A. 21h. 48m. dee. 

7. 21. S. 

Pallas R. A. I3h. 23m. deo. 

8. 7. S. 

Ceres R. A. 13h. 4lm. dee. 6. 

6. N. 
Jupiter R. A. 13h. 2m. dec. 

4. 57. S. 
Saturn R. A. 16h. 35m. dec. 

20, 9. S. 



23 



p. tf. M, 

14 — Georg. R. A. 22h. 59m« dee. 

7. 20.S. . 

— Mercury passes mer. Oh. 15m, 
"— Venus passes mer. Ih. 26m. 

— Mars passes mer. 12h. Im. 
— • Jupiter passes mer. 13h. 34di. 

— Saturn passes mer. 17h. 7m, 

— Georg. passes mer. 2Sh. 29m. 
7 52 ]^ in conj. with the }) diff, of 

dee. 0. 24. N. 

15 Partial eclipse of the sun, 
3 23 Begins ^ 

3 44 G reatest phase > mean tine. 

4 4 Ends ) 

— Magnitude of the eclipse 0.05 

on the southern limb. 

2 13 ^Ecliptic cunj . or ^ new moon. 
7 2 $ in coDJ. with the > diff. of 

dec. 1. 37. S. 
-* Clock before the sun, 9m. 158. 

— > rises 6h. 20m. M. , 

— }) passes mer. Oh. 5m. A« 

— D sets 6h. 8m. A. 

Enckes Cfroet R. A. 21h. 

25m. dec. 21. 41. 
Ditto passes mer. 21h. 52m. 
> in Perigee. 

16 16 18 ^ in conj. with the D diff. of 

dec. 3. 5. S. 
18 13 16 3^ 's first satt.' will im. 
20 Clock before the sun, 7m. 47i. 

— }) rises 7h. 50m. M. 

•— }) passes mer. 4ii. 39m. A* 

— 1) sets Oh. 17m. M. 
Encke*s Comet R. A. 21h«33m. 

dec. 21. 2. 
Ditto passes mer. 21h. 4tm. 

1 43 T^ stationary. 
19 10 enters Aries, Spring com. 

5 29 }^ in Q or first quarter. 

3 59 ^ in the ascending node. 
11 4 ^'s second satt. will im« 

24 22 45 Vesta in D with the 0. 

25 Clock before the sun, 6m. 158. 
-^ ]) rises I h. 45m. A. 

— "p passes mer. 9h. l5m. A. 

— J sets 4h. 40m. M. . 
Encke's Comet R. A. 21h. 41m. 

dec. 20. 25. 
Ditto passes mer. 21h. 29m. 
15 10 l^*s first satt. will im. 
38 1^'s first satt. will im. 
17 6 ^ in conj. with the > diff. of 
. dec. 2. 52. N. 
29 $ in Perihelion. 

2 19 Ecliptic oppo. or O fnll moon. 

4 51 1( in conj. with the > diff. of 

dec. 3. 47. N^ 
23 }) in Apogee. 
31 19 10 Pallas in oppo. Jo the (^, in« 
tens, of light 1.859. 

J. LEWTHWAITE, Rotherbitke. 
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CONTAINING DESCRIPTIONS OP THOSE INVENTIONS POR 
. WHICH PATENTS WERE GRANTED IN THE YEAR 1832, BUT 

WHICH HAVE NOT BEEN BEFORE REPORTED IN THIS 

JOURNAL. 

To Thomas Howard, of Copthall'-court, late of New 
Broad-street f in the city of London, merchant, for im- 
provements on his former invention, denominated the 
vapour engine ; and the application of a part or parts 
thereof, with certain additions or improvements to steam 
engines. — [Sealed 29th November, 1832.] 

In vol. xiv. of our First Series, page 181, will be found a 
description of the machine above alluded to, for which a 
patent was granted I3th October, 1825. 

The Patentee states that his improvement assimilates to 
the construction of a Bolton and Wattes engine, inasmuch 
tiiat it has a distinct chamber for condensing placed at the 
Bide of the working cylinder. 

The rude sketch accompanying the specification, repre- 
S6nts the section of a working cylinder and piston enclosed 
within another vessel, in which an elastic vapour from 
alcohol is generated by means of a jet or spray of the liquid 
being injected and thrown upon a heated surface, pro- 
duced by a mercurial bath over a furnace below ; the whole 
being surroimded by a jacket enclosing the furnace and flues. 

By what means the elastic vapour produced is made to 
)¥ark the piston within the cylinder is not shown ; but pre* 

VOL. XIII. 3 D 
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suming it to have so acted, the vapour from the eduction is 
to be passed off into the contiguous vessel, there to become 
condensed. 

This condenser has a worm tube, through which the 
eduction vapour flows, and becoming condensed and 
cooled toward the bottom, is then forced through the pipe 
to the jet before mentioned a partially heated liquor, and 
thrown out in a spray upon the heated surface, and thereby 
converted into an highly elastic vapour. 

The claim of novelty is priiicipally in the connexion of 
the condensing vessel to the vapour engine, by which the 
liquor may be used over and over again without losiug 
muqh of the heat, and allowing none of the vapour to 
escape into the atmosphere : the other points are unim- 
portant.-?- [//iro/ferf i» the Inrolment Office, May, 1833.] 



To Richard Whytock, of the city of Edinburgh, manu- 
facturevy for his invention of an improved method or 
manufacture, which facilitates the production of regular 
figures or patterns on different fabrics, particularly velvet, 
velvet pile, and Brussels, Wilton, and Turkey carpets. — 
[Sealed 8th September, 1832.] 

The pattern or design intended to be woven upon the face 
of the carpet or other goods, is first produced in colours 
upon the warp yams, in order that such coloured parts of 
the yams may be brought up on to the surface in the ope- 
ration of plain weaving, and thereby produce a pattern or 
design without the use of a draw bog, or Jacquard, or other 
contrivance usually employed for the production of figured 
fabrics. 

The Patentee states that he is aware of Mr. Burnet 
Woodcroft's invention, in which, by printing warp yams 
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in their distended fomi, when beamed or prepared for 
introduction into the loom^he is enabled to weave speckled 
fabrics (see vol. i. of our Second Series, p. 32) \ and, also> 
of the "invention of Mr. Schawbe, for weaving coloured 
devices upon fabrics by similar means (see vol. iv. of our 
Conjoined Series, p. 76) : but he considers his invention 
essentially different, inasmuch as he prints his yarns be- 
fore they are beamed, taking care to adjust the positions 
of the several colours in the yarns when beamed, so 
that they shall exactly produce the required pattern in 
the loom. To use a nautical expression, we should say 
tills is *^ sailing very near the wind,^^ for the warp yams 
are to be printed before woven, and the coloured parts 
raised up to produce the pattern, as described in the spe- 
cifications of the above-mentioned patents : we do not, 
therefore, perceive any essential feature of novelty in th* 
present ihvention, the nice distinction appearing to us to 
be without difference. 

The yams are to be tightly wound upon a cylinder, and, 
by means of a graduated scale, applied both longitudinally 
and transversely : the yams are all numbered in breadth 
across the cylinder, and also the distances in length round 
the cylinder, which will be occupied by the weft threads 
tvheh woven. By the assistance and direction of a plan of 
the pattern similarly arranged, drawn, and coloured, the 
workman now dabs upon the yams at the proper parts thie 
teveral colours to form the pattern, which he effects by 
means of felted sticks dipped into the said colours, an(i 
thence transform the said colours to the different portions 
of the yams whilst they are thus distended round the 
cylinder. Necessary precautions being taken to dry the 
colours, the yarns are then slipped off the cylinder in loose 
hanks, by causing a portion of the cylinder to collapse ; and 
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the hanks being then tied up in the usual way^ thejr ar6 
submitted to steam^ in order to fix the colours* After this^ 
the yams are placed in the loom^ and the pattern produced 
by raising the coloured portions of the warp in the process 
of plain weaving. — \Jnr oiled in the Jnrolment Office, March, 
1833.] 



To Alexander Beattie Shanklanb^ of Liverpool^ 
street, in the city of London, Esq., in' consequence of a 
communication made to him by a foreiffner residing 
abroad, for a new method of spinning wool. — [Sealed 
5th July, 1832.] 

The subject of this patent is the same as the invention fov 
spinning flax and hemp, reported at page 25, of the pre-* 
sent volume. The wool, in this instance, having been 
opened by a scribbling engine or otherwise, is placed round 
a cylindrical drum, and held there by means of hooks or 
staples set in the periphery of the drum ; fi:om whence the 
fibres of wool are drawn off by the sharp points of a sort 
of star-wheel, moimted and revolving in a bowl-shaped 
spindle. 

• The loose fibres thus received, pass from the star through 
a slit or groove in the bowl spindle, and become twisted ox 
spun by its rotation ; and the cord, thus formed, proceeds 
upward through conducting rollers, and is wound upon a 
reel above. 

The other detftils of the machine, and the mode of driv-* 
ing, is the same as in other spinning machinery.— [/»ro22etf 
in the Inrolment Office, September, 1832.] 
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To Joseph Cbawhai^l^ of the town and county of New* 
casile-uponnTyney rope-maker , for his invention of an 
improvement in the manufacture of flat ropes j such as 
are used in mines. — [Sealed 8tli August, 1832.] 

The Patentee considers that a flat rope^ composed o^ or 
mBdeieom, strands of ropes that have been twisted andlaid 
at different times^ and thereby been subject to different de<* 
grees of tension, cannot possess a uniform strength, beside 
having other objections. He, therefore, proposes to twist 
and lay all the strands which are to form one flat rope iii 
one machine at the same time, and by the same operation. 

Th. d»»^p.K» «fa».»=hiL »„«,.^<h». 

the ordinary construction of mechanism employed for lay* 
ing ropes, but the improved machijie consists of several of 
the twisting ordinary apparatus combined in one frame^ 
and driven simultaneously by coupling wheels connected 
to one first mover. 

The ordinary mechanism employed is the firustrum of a 
cone revolving upon a horizontal axle. The cone has three 
notches or openings along it, each of which receives One 
strand of rope, which is passed through the length of the 
cone ; and the three strands meet, and are twisted or laid 
together at the apex. The improved machine has several 
of these omes mounted in its firamework, all driven by one 
rotary power : hence all the strands of rope receive the 
same quantity of twist, and are laid with the same degree 
of tension. 

This is the invention, and for this mode of making flat 
ropes the Inventor claims his patent. — \InroUed in the 
Inrolment Office^ Sqptembery 1832.] 
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7% Thomas Ahcot^x^ of the paHsh of ClalA6$y in the c^uniy 
of Worceiter^ lace-mamfadturetf for his, iM;eniion of 
certain improvements in machinery for manufacturing 
bobbin-net lace* — [Sealed 18th December, 1832.] 

Ths specification of this patent commenoea with ii history 
df lace^making inachinery, inorder to introduce to the fe^^dsr 
a certain peci^ar construction of machineiy, known in the 
trade as Brown's traverse warp machine and Lever's ma- 
chine, upon which principles of construction the present 
improvements are engrafted. 

This document is of considerable length, and goes into 
a great minutia of detail ; but the main features may be 
described in a few words. 

The invention consists in the adaptation of two extra 
pomt bars (the nature of which are well known.) TheMi 
iit^ points are for two objects ; the one is for lifting up thii 
crossed traverse warp threads, the other for holding such 
l^sed threads whilst the bobbin carriages pass, and the 
ordiiiary operations of the machine go on to perfect the 
twist, and form the mesh of the net. 
' Another feature of the improvement applicable to a 
Lever's machine, is forming certain of the bobbin ear* 
riages with thick parts at top, for the purpose of enabling 
them to keep op^ the warp for the taking up points to 
enter. 

It would be in vain to attempt a particular description 
of these improvements without enlarged representations 
o^ the working parts of the machines to which they apply. 
We shall, therefore, merely state that these extra pomta 
hang in the machine below the. ordinary points ih perpen* 
dicular positions, the ends of the points being bent at an 
angle, and that they are raised up into operation at certain 
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periods 1^ means of levers acting upon a cam on arotary 
shaft* 

The Patentee claims^ as the matter of his invention^ the 
lifting points for taking up the crossed threads^ and the 
holding points for retaining them^ and also the thickening 
of the tops of the alternate carriages^ for keeping open the 
uray through the warp^ for the taking up points to enta*.-** 
\InroUed in the RoU$ Chapel Ofice, May, ISaS*] 



To Thomas Alcock^ of the parish of Claines, in the county 
of Worcester, lace-manufacturer, for his invention of 
certain improvements in machinery for manufacturing 
bobbin-net lace. — [Sealed 18th December, 1832.] 

This appears to be an adaptation of the parts of the pre* 
ceding specification to the principles of a traverse warp 
machine, in conjunction with Henson and Jackson^s fluted 
roller machines, the improvements for design making ni^ny 
narrow breadths of lace in one sheet, by a single tier of 
bobbins, the selvages of which breadths are connected by 
what are called whipping threads. 

The description of this improvement is still more lengthy 
Aan the preceding, and is accompanied with many large 
tod complicated drawings, showing the details of the con- 
trivance ; but which we do not consider to be of sufficient 
importance to require a very elaborate report here. In 
flSiort, the claim with which the specification closes will give 
as satisfiietory an account of what the Patentee considers 
he has invented, as any epitome of the matter which we 
might be able to draw out firom a carefiil analysis of this 
inrolled document. 

The Patentee says, that he claims '^ combining together. 
In the mannar shown, for the purpose of making breadths 
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of bobbin-iiet lace^ the several parts of Brown's traveiBe 
warp machinery^ called spools^ forks^ and dividers ;. with 
the several parts of Henson and Jackson's fluted bar or 
fluted roller machine^ called bobbin carriages^ combs^ and 
fluted bars orroUers; together with the new parts^ 
called lifting points, and holding points, and extm thick- 
nesses at the tops of the carriages'' (as described in the 
foregoing specification of a patent of the same date as thi% 
and under the same title). He also claims the peculiarity 
of the combs, as to their positions, being in leads which 
are placed on bars very near the middle of the machine, 
there being no fluted bars near the warps, and only two 
employed, which are situate under the middle part of each 
comb* — [Inrolled in the Rolls Chapel Offiee^ June^ 1833.] 



To Robert Selby, of Burleiffh-streefy Strand^ in the 
county of Middlesex ^ wine-merchant ^ for an invention 
communicated to him by a foreigner residing abroad^ of 
certain improvements in the making or con^structing of 
bedsteads^ sofaSy couches, and other articles for ease or 
comfort. — [Sealed 20th December, 1832.] 

This is animprovement in camp bedsteads, sofas, or couches, 
by which they are enabled to be folded into close compass^ 
for the more convenient stowage or travelling. The frame 
of the bedstead, sofa, or couch, is made by two horizontal 
rods of iron curled up at the ends, forming the sides, to 
which legs are attached by screwing them into sockets in 
the under parts of the horizontal rods. These two side 
frames are connected together by transverse stretchers^ 
which are made with a hinge joint in the middle ; and at 
their ends have sockets, which' turn finely on the upper 
parts of the legs. A covering of sail-cloth or such mat^ 
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tialy haying some degree of elasticity, is to be attached, by 
sewing or otherwise^ to the side rails, and when the 
stretchers are opened, the covering wiU be drawn tight : 
it may be further supported by diagonal cross bands. 

In order to pack up the bedstead, sofa) or couch, it is 
onbjT necessary to collapse the jointed stretchers, when the 
side firames will fall together and lay flat, occupying very 
Utile room.— '[InroUed in the Imrolment Office^ June, 183S.] 



To Thomas Parsons, the younger, of FurnivaPs-inn, ger^ 
tleman, for his invention of certain improvements on 
locks for doors and other purposes.-^\BQ^(^^ 20th De- 
cember, 1832.] 

This improvement is described as consisting in the em- 
ployment of lever tumblers in connexion with loose 
tumblers for' door locks, by which the bolt may be held 
securely both in a locked or unlocked state. Lever 
tumblers, that is, thin plates of various forms, have been 
applied to locks in a great variety of ways and shapes, for 
the purpose of dropping into notches in the edge of the 
bolt, from which they can only be raised, and the bolt 
slidden, by a key with indentations on its edge, answering 
to the positions of all the tumblers. In this instance, it 
spears that certain other auxiliary tumblers, called loos6 
tumblers, are to be connected to the lever tumblers, to give 
additional security. 

It is proposed that these tumblers should be made of 
very thin plates of metal, so that, by their introduction^ 
llie thickness of the lock will not be increased, and yet per^ 
feet security obtained. The form and position of these 
additional tumblers appears to be the whole matter of 
novdiy ; but the advanti^es are not very obvious* 

VOL. XIII. 3 E 
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^ Th&te is also a siiggestion for making the bolt of a^p^ 
look or othar ^qck in two thin pieoes^ placed in contact, sq 
fi& to render it difficult to open them by ^ny m^apa but bjr 
the proper key ; and there are parts appended capable of 
being Bhifted^ if required^ sp that» under certain pir^iim- 
itances^ even the proper key aha}! not c^n the losik with^ 
9ut its parts b^g first adjusted to the secret cue.--r 
IfnroUed m the tnrolment Office, June, 1833.] 



3b Wii'UAM Hbnry Jauw, qf Thaines-mnf Uolbam, iik 
the city of London, engineer, for hie invention (^certain 

. ifnprovemente in the construction ofeteam carriagee, and 
the apparatue or machinery for propelling the same; part 
of which improvements are applicable to other puvposest 
— [Sealed 15th August, 1832.] 

Th^ subject of this patent is an mrangement of me« 
elwusm for actuating a locomotive carriage upon ordinary 
roads ; consisting qSb. steam engine^ boiler, furnace, blower, 
4nd other apparatus for driving a wheeled carriage. It does 
not appear that any feature of novelty is proposed in this 
mechanism beyond its mere arrangement, applicable to the 
j^prpose pf locomotion; but in the construction of the 
boiler, something new is piofessed to exist: what that 
particular novelty may consist in, we have not been able \q 
discover* 

The boiler is made of a series of flat water Gfaafnber% 
placed one above toother nearly in horizontal positions ; but 
^light^y inclining) which diambers communicate wiA eack 
o^^j by tubes, and the fluea fi^mi the fiimaoe passes in a 
^^g9»g form between the chambers, m ordev tbat the heat 
ipay act upon the extensive suifiice of tibe boiler* 

The driyiiig psvfst ci the engine is coDununScatei to tbs 



r 
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^eeU by endless bands or chains passed over Jjiilleys oii 
eiich side of the carriage ; and in the event of the required 
toick of the carriage being in a curved line, the driving 
ohaih to one side of the carriage may be thrown off the 
wheel by the conductor, and thereby prevent the friction 
which would occur from forcing the wheels to revdlve uni- 
f&rmly over unequal distances. — [InroUed in the Inralment 
Office, Fe^rwry, 1833.] 



To Jambs William Durant, of Brewer-street, Somers^ 
t&wn, in the parish of St. Pancras, and county qf Mid- 
dlesex, smith, for his invention of an improved mode or 
modes, method or methods of securing, combining, andpre^ 
serving printed, vrritten, or plain papers ; printing, draw^ 

ings, music, or other similar matters; so as to be readily 

* 

accessible, easily referred to, and capable of being tcAen 
asunder, and replaced at any time unth facility. — [Sealed 
12th October, 1832.] 

When any number of sheets of paper are required to be 
connected together iu a sort of temporary binding, so 
that their back edges may be securely held, yet capable of 
being separated at pleasure, the Patentee places all the 
back edges of the several sheets in contiguity, and carefully 
adjlistii them ; thelihe applies two straight bars of iron, Ot 
any other suitable material, one on each side of the parcel 
of sheets, within a short distance (say half an inch) of the 
back edges, and presses these two bars together by a screw/ 
or other iheans, so as to cause the bars to take part hoi J 
Iff the sheets, which will connect them as if bound in a 
bMk« 

'th^ subject of the above patent is this parallel appa- 
^itod, fbnned very much like a parallel ruler, the two haii 
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being connected near their top and bottom ends bj two 
jointed transverse metal straps or levers^ which allow the 
parallel bars to recede fromy or approach toward^ each 
other. A screw shaft having right and left handed threads^ 
is connected to the two transverse straps or levers ; and by 
turning this screw shafts these levers are moved so as to 
draw the parallel bars together^ and cause them to hold the 
edges of the sheets firmly^ or to open the parallel bars for 
liberating and separating the sheets. 

The Patentee contemplates that these parallel bars or 
holders^ constructed on the same principle^ may be made 
to open and close by various mechanical means ; but his 
invention appears to consist in the employment of parallel 
bars for the purposes stated^ when brought together or re- 
moved asunder by the agency of a right and left handed 
screw acting upon the jointed connecting strap levers.— 
[Inrolled in the Tnrolment Office, Aprils 1833.] 



To John Burlinoham^ of Old Buckenhamy near Attle^ 
boroughy in the county ofNorfolkyfor his invention of 
certain improvements on mills or machinery to be operated 
upon by wind, and applicable to the grinding of corn and 
other purposes. — [Sealed 8th November, 1832.] 

» 

These improvements in windmills apply to the construe- 
tion of the sails of the mill. The Patentee considers that 
a great increase of power would be obtained, if the sails^ 
instead of being placed in the form of a cross, were formed 
by radial vanes filling up the whole circular space. 

These vanes are severally made to turn upon pivots, one 
of which is set in the central block, the other in an outer 
rim that circumscribes the whole. * The mode of turning 
these vanesj according to the state of the wind, in order ta. 
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regulate tiie power^ is by a sUding afqparatus within the 
hollow shaft, connected by cranks to the vanes. An im- 
portant feature^ as it is considered by the Patentee^ is the 
forming of a rim box or ring, either circular or polygonal, 
round the outer part or ends of the vanes, for the purpose 
of confining the wind, and thereby increasing its power*-— 
[Inrolled in the Inrolment Office^ January, 1833.] 



To Joseph Gibbs, of the Kent-road, engineer, and Au« 
GUSTus AppiiEOATH, o/ Cratjford, calico-printer, both 
in the county of Kent, for their invention of certain im^ 
provements in machinery for cutting out wood for car^ 
riage wheeU, and for cutting and shaping the wheels*-^ 
[Sealed 22d September, 1832.] 

This is a modification of the block-making machinery, 
consisting of circular saws and other rotary cutters, in 
connexion with sliding rests and guides, so constructed 
and arranged, that the spokes, felloes, and boxes of wheels 
may be formed and fitted, and the wheels finished by ma« 
chinery, without the aid of manual labour* The specifi- 
cation is of considerable length, and accompanied by 
numerous drawings. 

The box of the wheel having been turned in a lathe in 
the ordinary way, is then fixed upon the centre of a divid- 
ing plate, on which are mounted several drills placed 
radially. By means of these drills, the holes in the box 
ure accurately bored at equal distances apart, according to 
the required number of spokes. 

The wood for forming the spokes having been cleft to 
tiie proper dimensions, each spoke is placed in a sort of 
lathe, and is there operated upon by a travelling cutter, 
guided by levers which act against a pattern spoke in 
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c^er to ^T<)d!uce the deifired form. The eiidu of thfe spioked 
arts cut in another machine by circular saws^ and they are, 
therefore^ all made to one exact stize and figilre. 

The felloe of the ii^heel is formed by several segment 
pieces of trood, placed oh circular side rests, and cut, also, 
by drctllfiir saws, and their junctions or ends Ae socketted 
by other parts of the rittichinery. 

The parts of the wheel being completely put together, 
the whole is finished by being trimmed to its required 
shape in another machine by rotary cutters.— \InroUed in 
the Inrolmeni Office^ November^ 1832.] 
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ON THE CAOUTCHOUC MANUFACTURE. 

»T ANDREW URE, Mb., F.R.S., &C. Ac. 
( To the Editor of the London Journal of Arts,) 

Sir, 
THis department of operative industry has, within a few years, 
acquired an importance equal to some of the older arts, and 
proiiaises, ere long, to rival even the aiicient textile fabrics in 
th<$ variety of its designs and applications, llie manufacture of 
caoutchouc has, at present, three principal branches'— 1. II16' 
condeiisatidn of the crude lumpd or shreds of caoutchouc, as 
imported from South America, India, &c, into compaet homo* 
g^neoua blocks, and the cutting of these blocks into cakes or sheM 
for the stationer, surgeon, shoemaket, &c. 2. The fikture of 
either the Indian rubber bottles, or the artificial sheet caoutebDUCi 
into tapes and threads of any requisite length and fineness^ wfaieli,. 
being clothed with silk, cotton, linen, or woollen yalrnA, form the 
basis of elastic tissues of every kind. d. The conversion of ^ 
refuse cuttings and coarser qualities of caoutchouc into a viscid. 
varnish, which, being applied between two surfaces of cloth^ con* 
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•iitat^s the well-kaown double fabrics^ impervious* to vat^r 
apd air* 

I. The caoutchouc, ^ imported ia skinny shreds, fibrpus \)^^ 
twisted concretionSi cb/sese-Uke cak^, and irregph^r n^^^^AeSy iSi 
loorte or less^ impure, a^d sometimes fraudulently i^teiittr^ifi^ 
uritb earthy lyatter. It is cleansed by being cut into small pieces* 
imd washed in warm water. It is now dried on iron trays, heated 
mih steam, while being carefiiUy stirred aboi^t to separate ^ny x^t 
maining dirt, and is then passed through, between a pair of iroia 
rolls, ui^der a stream of water, whereby it gets a second wajihingf 
and becomes, at the same time, equalised, by the separate pieces 
being blended together. The shreds and cuttings thus laminAted» 
if still foul OS heterogeneous, are thrown back into a kind of 
hopper i^ver the rolls, set one-sixteenth of an mch apart, and 
passed several times through between them. The above ro6tho4 
of prqMLratioa is that practised by Messrs. Keene and Co., of 
Lambeth, in their excellent manufactory, under a patent granted 
in October, 1836, to Christopher Nickels, a partner in this firm. 

In the great establishment of the Joint-Stock Caoutchouc 
Company, at Tottenham, under the direction of Mr. Sievier, a 
gentleman distinguished no less by his genius 'and taste as a 
seulptor, than by his constructive talents, the preparatory rinsing 
and lamination are superseded by a process of washing practised ia 
Mr. Nickels's second operation, commonly called ihegrindmg^y o^ 
as it should more properly be styled, the kneading. The miU em* 
ployed for agglutinating or incorporating the separate fragments 
and shreds of caoutchouc into a homogeneous elastk; ball, is a cyUa?^ 
dried box or drum of cast iron, eight or nine inches in diameter, 
set oh edge, and traversed in the hne of its horizontal axis (also 
eight or nine inches long) by a shaft of wrought iron, frimished 
with three rows of projecting bars, or kneading arms, placed a( 
an^es of 120 deg. to each other. These act by rotation agaias^ 
fire chisel-shaped teeth, which stand obliquely up from the front 
part of the bottom of the drum. The drum itself consists of 
two auai-cylindeirs ; Ae under of whidi is made fiu( to a strong 
mm fruming, and l^e Uffex is hiiiged )to the under one Ubiai^ 
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but bolted to it before, so as to form a cover or lid, which may 
be opened or laid back at pleasure, in order to examine the 
caoutchouc from time to time, and take it out when fully 
kneaded. In the centre of the lid a funnel is made fast, by 
which the cuttings and shreds of the Indian rubber are intro* 
duced, and a stream of water is made to trickle in, for washing 
away the foul matter often imbedded in it. The power required 
to turn the axis of one of these milts, as the drums or boxes are 
called, may be judged of from the fact, that if it be only two 
inches in diameter, it is readily twisted asunder, and requires to 
be three inches to withstand every strain produced by the fixed 
teeth holding the caoutchouc against the revolving arms. Five 
pounds constitute a chaise of the material. 

One of the most remarkable phenomena of the kneading ope« 
fatioa, is the prodigious heat disengaged in the alternate conden-* 
■ation and expansion of the caoutchouc. Though the water be 
cold as it trickles in, it soon becomes boiling hot, and emits co^* 
pious vapours. When no water is admitted, the temperature 
rises much higher, so that the elastic lump, though a bad con- 
ductor of heat, cannot be safely touched with the hand. As we 
shall presently find that caoutchouc suffers no considerable or 
permanent diminution of its volume by the greatest pressure 
which can be applied, we must ascribe the heat evolved in the 
kneading process to the violent intestine movements excited 
throughout all the particles of the elastic mass. 

During the steaming, much muddy water runs off through 
apertures in the bottom of the drum. In the course of half an 
|iour*s trituration, the various pieces become agglutinated into a 
soft, elastic, ovoid ball, of a reddish brown colour. This ball is 
How transferred into another similar iron drum, where it is ex- 
posed to the pricking and kneading action of three sets of clasel 
posnts, five in each set, that project from the revolving shaft at 
angles of 120 deg. to each other, and which encounter the re- 
sistance, occasioned by five stationary chisel teeth, standisg 
obliquely upwards from the bottoni of the drum. Here th<( 
caoutchouc is kneaded dry yong with a little quicklime. It sooa 
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gets very hot, dischai^es ia steam through the .punctures, the 
water and air which it had imbibed in the preceding washing 
operation, becomes, in consequence, more compact, and, in 
about an hour, assumes the dark brown colour of stationers' 
rubber. During all this time frequent explosions take place, 
from the expansion and sudden extrication of the imprisoned air 
and steam. 

From the second set of drums the ball is transferred into a 
third set, whose revolving shaft, being furnished with both flat 
pressing bars, parallel, and sharp chisels, perpendicular to it, ex^ 
ercisesthe twofold operation of pricking and kneading the mass, 
so as to condense the caoutchouc into a homogeneous solid. 
Seven of these finished balls, weighing, as above stated, five 
pounds each, are then introduced into a much larger iron drum 
of similar construction, but of much greater strength, whose 
shaft is studded all round with a formidable array of blunt 
chisels. ..Here the separate balls become perfectly incorporated 
into one mass, free from honeycomb-cells or pores, and therefore 
fit for being squeezed into a rectangular or cylindrical form in a 
suitable cast-iron mould, by the action of a screw-press. When 
condensed to the utmost in this box, the lid is secured in. its 
place by screw bolts, and the mould is set aside for several days. 
It is a curious fact, that Mr. Sievier has tried, to. give this mould- 
ing force, by the hydraulic press, without effect, as the cake of 
caoutchouc, after being so condensed, resiles much more con- 
siderably than after the compressing action of the screw. The 
cake form generally preferred for the recomposed, ground, or 
milled caoutchouc, is a rectangular mass, about 18 inches long, 
9 inches broad, and 5 inches thick. 

This is sliced into cakes for the stationer, and into sheets for 
making tapes and threads of caoutchouc, by an ingenious 
self-acting machine, in which a straight steel blade, with its edge 
slanting downwards, is made to vibrate most rapidly to and fro 
in a horizontal plane ; while the cake of caoutchouc, clamped or 
embraced at each side between two strong iron bars, is slowly 
advanced i^ainst the blade by screw-work, like that of the slide 
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rest erf a lathe. In cutting caoutchouc by knires of every fann, 
it is essential that either the blade or the incision be constantly 
moistoied with water ; for otherwise the tool woald immediately 
stick &8t. Shice the above straight vibniting knife dants 
obliquely downwards, the sheet which it cuts off spontaneously 
turns up over the blade in proportion as it n detached from the 
bottom mass of the cake. The thicker slices are afterwards cut 
by hand, with a wetted knife, into small parallelopipeds, for the 
stationer, the sections being guided rectang^arly by saw lines in 
a wooden firame« The wholesale price of these is now reduced to 
2s. per pound* Slices may be cut off to almost any dcanred de- 
gree of thinness,, by means of an adjusting screws-mechanism 
that acts against a board which supports the bottom of the 
cake, and raises it by any aliquot part of an inch, the cutting 
blade being caused to vibrate always in the same horizontal 
plane. These thin slices consUtnte what it called sheet caout- 
choncy and they serve perfectly for making tubes tor pneumatic 
qyparatus, and sheaths of every kind; since, if their two edges 
be cut obliquely with clean scissors^ they may be made to coa- 
lesce, by gentle pressure, so intimately, that the line of junction 
cannot be diacovered either by the eye, or by inflation of a bag 
or tube thus formed. 

The mode of recomposing the cuttings, direds, and coatse 
lumps of caoutchouc into a homogeneous elastic cake, specified 
by Mr. Nickels, for his patent, sealed October 24, 1836, is net 
essentially different from that above described. The cyhndefs 
of his mill are more capacious, are open at the sides like a cagCi 
and do not require the washing apparatus, as the caoutchouc has 
been cleansed by previous lamination and rinsing. He eompkles 
Khe kneading operation, in this open cylinder, within the space of 
about two hours, and afterwards squeezes the large ball so formed 
kito the cheese form, in a mould subjected to the action of a hy- 
draulic press. As he succeeds perfectly in making compact cakes 
in this way, his caoutchouc must differ somewhat in its physkal 
constitution froflm that recoropoeed by Mr. 8tevier's process. He 
use^apress^ the power of 70 ton»; sudi prasure^ bow«rr«*| 
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mutt 90t be applied suddenly, but progressively, at iatervals of 
two or three miniites between each stroke ; and when the pressing 
is eomplete, he suffers the caoutchouc to remain under piessuTe 
till it is eold^ when he thrusts it out of the mould entirely, or, 
plaeing his mould in the slide^'test mechanism, he gradually 
laises the caoutchouc out of it, while the yibrating knife cuts it 
into slices in the manner already described* The elegant ma* 
ehbe by which these sheets are now so easily and accurately 
sliced, was, I beliere, originally contrived and constructed by 
Mr. Beale, engineer, Church-lane, Whitechapel, 

II. FILATURE OF CAOUTCHOUC FOR MAKING ELASTIC FABRICS. 

. Mcssmi* Rattier and Guibal mounted in their factory at St. 
Denys, so loog ago as the year 18^6 or 1827^ a machine for 
cutting a disc of caoutchouc into a contiguous fillet spi* 
rally, from its circumference towards its centre. This flat 
disc was made by pressing the bottom part of a bottle of 
Indian rubber in an iron mould. I have described this ma- 
chine under the article Elastic Bands, in my Dictionary of 
.Arts, &c. A machine on the same principle was n^ade the sub- 
ject of a patent by Mr. Joshua Proctor Westhead, of Manchester. 
in Feb* 16, 1836 ; and, being constructed with the well-known 
precision of Manchester workmanship, it has been found to act 
perfectly well in cutting a disc of caoutchouc, from the circum- 
ference towards the centre spirally, into one continuous length 
of tape. For the service of this machine, the bottom of a 
bottle of India rubber of good quality being selected, is cut off 
and flattened by heat and pressure into a nearly round cake of 
. uniform thickness. This cake is made fast at its centre by a 
screw out and washer to the end of a horizontal shaft, which 
may be made to revolve with any desired velocity by means of 
appropriate pulleys and bands, at the same time that the edge of 
the disc of caoutchouc is acted on by a circular knife of cast stee^ 
made to revolve 3000 times per minute, in a plane at right angles 
to that of the disc, and to advance upon its axis progressively^ 
io ae to pare off a continuous uniform tape (h* fiUet from the cir- 
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cumference of the cake. During this cutting operation, the knife 
and caoutchouc are kept constantly moist with a slender stream 
of water. A succession of threads of any desired fineness are 
afterwards cut out of this fillet, by drawing it in a moist state 
through a guide slit, against the sharp edge of a revolving steel 
disc. This operation is dexterously performed by the hands of 
young girls. MM. Rattier ai^ Guibal employed, at the above-^ 
mentioned period, a mechanism consisting of a series of circular 
steel knives, fixed parallel to each other at minute distances, re- 
gulated by interposed washers upon a revolving shaft ; which 
series of knives acted against another similar series, placed upon 
a parallel adjoining shaft, with the eiOfect of cutting the tape 
throughout its length into eight or more threads at once. An 
improved modification of that apparatus is described and figured 
in [the specification of Mr. Nickels's patei]^ of October, 1 836. 
He employs it for cutting into threads tllk^^^9 made from the 
recomposed caoutchouc. 

The body of the bottle of India rubber, and in general any 
hollow cylinder of caoutchouc, is cut into tapes by being first 
forced upon a mandril of soft wood of such dimensions as to 
keep it equally distended. This mandril is then secured to the 
shaft of a lathe, which has one end formed into a fine-threaded 
screw, that works in a fixed nut, so as to traverse from right to left 
by its rotation. A circular disc of steel, kept moist, revolves upon 
a shaft parallel to the preceding, at such a distance from it as to 
cut through the caoutchouc, so that, by the traverse movement 
of the mandril shaft, the hollow cylinder is cut spirally into a 
continuous fillet of a breadth equal to the thickness of the side 
of the cylinder. Mr. Nickels has described two methods of form- 
ing hollow cylinders of recomposed caoutchouc for the purpose 
of being cut into fillets by such a machine. 

It is probable that the threads formed from the best India rubber 
bottles, as imported from Para, are considerably stronger than 
those made from recomposed caoutchouc, and therefore much 
better adapted for making Mr. Sievier's beautiful patent elastic 
cordage. When, however, the kneading operation has been skil- 
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fully performed, I find that the tlireads of the^roiift({ caoutchouc, 
as it is incorrectly called by the workmen, answer well for every 
ordinary purpose of elastic febrics, and are, of course, greatly 
more economical, from the much lower price of the raw ma« 
terial. 

Threads of caoutchouc are readily pieced by paring^ the broken 
ends obliquely with scissors, and then pressing them together 
with clean fingers, taking care to admit no grease or moisture 
within the junction Ibe. These threads must be deprived of their 
elasticity before they can be made subservient to any torsile or 
textile manufacture. Each thread is inelasHeated individually in 
the act of reeling, by the tenter boy or girl pressing it between his 
moist thumb and finger, so as to stretch it to at least eight times 
its natural length, while it is drawn rapidly through between them 
by the rotation of the power-driven reel. This extension is ac- 
companied with condensation of the caoutchouc, as shown in my 
former paper (see this Journal for last month), and with very^ 
considerable disengagement of heat, as pointed out in Nicholson's 
Journal, upwards of 30 years ago, by Mr. Gough, the blind phi-* 
lolopher of Kendal. I attempted to stretch the thread, in the 
act of reeling, but found the sensation of heat too painful for 
my unseasoned fingers. The reels, after being completely filled 
with the thread, are laid aside for some days, more or fewer, ac- 
cording to the quality of the caoutchouc, the recomposed re- 
quiring a longer period than the bottle material. When thus 
rendered inelastic, it is wound ofi* upon bobbins of various sizes, 
adapted to various sizes of braiding, or other machines, where it 
is to be clothed with cotton or other yam. 

The thread of the Joint-Stock Caoutchouc Company is 'num- 
bered from 1 to 8. No. 1 is the finest, and has about 5000 yards 
in a pound weight; No. 4 has 2000 in the pound weight ; and 
No. 8, 700, being a very powerful thread. The finest is used for the 
'finer elastic tissues, as for ladies' silver and gold elastic bracelets 
and bands. The ropes made by Mr. Sievier with the strongest 
of the above threads, clothed with hemp, and worked in his 
gigantic braiding machine, possess, after they are re-elasticated 
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by hM, an estraordinary stieiigdi and ehstieitjr, and, fr^m tbe 
nearly rectilinear direction of all tha atranda, can atand, it i» 
said, double the strain ctf tbe best patent cordage of Kke dia« 
meter. 

In treating of tbe mannfactuie of elastic fabrics, I bave great 
pleasure in adverting to the ribbon looms at Holloway, which 
display to great advantage tbe mechanical genius of the patentee, 
Mr. Sievier, Their productive powers may be bferred from the 
following statement :*-5000 yards of one-inch braces are woven 
weekly in one 18 ribbon loom, whereby the female operative, who 
has nothing to do but watch its automatic movements, earns 10s. 
a-week ; 3000 yards of two^inch braces are woven upon a simSar 
loom in the same time. But one of Mr. Sievier's most cnrioua 
patent inventions, is that of producing, by the shrinking of the 
caoutchouc threads in the foundation or warp of the stuff, the 
appearance of raised figures, closely resembling coach lace, in the 
weft. Thus^ by a simple phpical operation, there is produced, 
at an expense of one penny, an effect which could not be eflbcted 
by mechanical means for less than one shUling. 

[hi. of the water-proof double fabrics. 

The parings, the waste of tbe kneading operations above de« 
scribed, and tbe coarsest qualities of imported caoutchouc, such 
as the inelastic lumps from Para, are worked up into varnish, 
wherewith two surfaces of cloth are cemented, so as to form a 
compound fiibricy impervious to air and water. Tbe caoutchouo 
is dissolved either in petroleum (coal-tar) naphtha, or oil of tur- 
pentine, by being triturated with either of the solvents in a close 
cast iron pot, with a stirring apparatus, moved by mechanical 
power. Tbe heat generated during the attrition of tbe caoutchauCt 
IS sufficient to favour tbe solution, without the applieation of Aid 
in any^ way. These triturating pots have been caUed pug mills 
by the workmen, because they are frimisbed with obliquely presa- 
ing and revolving arms, but in other respects they differ in con- 
struction. They are 4 feet in diameter and depth, receive 13 
cwt. at a time, have a vertical revolting shaft of ^n^ugbtiron 4 
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inches in diameter, and make one torn in a second. Threedaya 
are required to complete the lohition of one. charge of the var* 
nish materiab. The proportion of the solvent oils raries with 
the object in view, being always much less in weight than the 
caontchoac. 

When the Tarnish is to be applied to very nice purposes, as 
bOokbbding, dsc, it must be rubbed into a homogeneous smooth 
paste, by puttii^ itin ahopper, and letting it fiill between a couple 
irf parallel iron rolls, set almost in contact. 

The wooden framework of the gallery in which the waterproof 
cloth is manufiMstured, should be at least 50 yards long, to give 
ample room for extending, airing, and drying the pieces; itshould 
be 2 yards wide, and not less than 5 high. It is formed of up« 
fight standards of wood, bound with three or four horizontal rails 
at the sides and the «ads. At the end of the gallery, where the 
▼amish is applied, the web which is to be smeared must be wound 
upon a beam, resembling in size and situation the cloth beam of 
the weaver's loom. The piece is thence drawn up and stretched 
in a horizontal direction over a bar, like the breast beam of a 
loom, whence it is extended in a somewhat slanting direction 
downwards, and passed over the edge of a horizontal bar. Above 
this bar, and parallel to it, a steel-armed edge of wood is adjusted, 
so closely as to leave but a narrow slit for the passage of the var- 
nish and the cloth. This horizontal slit may be widened or 
narrowed at pleasure by thumb screws, which lower or raise the 
moveable upper board. The caoutchouc paste being plastered 
thickly wit)i a long spatula of wood upon the down-sloped part 
of the web, which lies between the breast beam and the above 
described slit, the cloth is then drawn through the slit by means 
of cords in a horizontal direction along the lowest rails of the gal- 
lery, whereby it gets unilbrmly besmeared. As soon as the whole 
web, consisting of about 40 yards, is thus coated with the viscid 
varnish, it is extended horizcmtally upon rollers, in the upper part 
of the gallery, and left for a day or two to dry. A second and 
third coat are then i^{died in succession. Two such webs, or 
pieces, are next c eme n t ed &ce to fiioe, by passing them, at the 
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instant of iheir being brought into contact, through between a fiair 
of wooden rollers, care being taken by the operator to prevent 
the formation of any creases, or twisting of the twofold web. The 
under of the two pieces being intended for the lining, should be a 
couple of inches broader than the upper one, to ensure the uni« 
form covering of the latter, which is d^tined to form the outside 
of the garment. The double cloth is finally suspended in a well- 
▼entilated stove room, till it becomes dry, and nearly free ftom 
smell. The parings cut from the broader edges of the under 
piece, are reserved for cementing the seams of cloaks and other 
articles of dress. The tape-like shreds of the double cloth are 
in great request among gardeners, for nailing up the twigs of wall 
shrubs. 

Mr. Walton', of Sowerby-bridgC; has recently substituted sheet 
India rubber for leather, in the construction of fillet cards for the 
cotton and tow manufactures. The superior elasticity of this 
article b said to prove advantageous in several respects. 

13, Chvlotte-street, Bedford-square, 
20th March, 1839. 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 

OF CIVIL ENGINEERS. 

(Continued from p. 376.) 

Jan. 8, 1839.' 

The President in the chair. 

At the close of the last session, a discussion took place on the 
use of peat in the manufacture of iron ; and it was stated that 
the late Mr. Wilkinson, of Gateshead, smelted iron with peat 
fuel, and that the tooU made from that iron were of a superior 
quality; that this iron was more malleable than Swedish iron. 

Mr. Mttshet was not aware that the smelting of iron with peat 
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fuel had been recently performed. He could not conceive that 
the mere working of iron from bar into horse-shoes -could produce 
any sensible effect ; were the whole process conducted by peat 
fuel, the quality might be affected. He did not believe that peat 
could be used in the puddling furnace ; it might, however, in the 
refining. It might be used in the smelting furnace; but with a 
diminished produce. For welding a hollow fire is necessary, and 
peat will [not readily make a hollow fire ; iron may be improved 
in point of hardness, by the use of peat. He had analysed many 
kinds of peat, and never found one to contain less than 5 per cent, 
of earthy matter ; many contain 20 per cent. : coal seldom con- 
tains more than 4 per cent. The common bog peat contains 25 
per cent, of carbonate of iron. 

Several present bore testimony to the improvement in the work- 
ing of iron by the use of peat, and that better weldings were made 
by it in consequence of its freedom from sulphur. The absence 
of sulphur in peat was denied by Mr. Lowe, who had used it for 
making gas at Amiens, and the quantity of sulphuretted hydrogen 
produced in the purifiers was very great. The Newcastle coal 
varied much in its qualities ; some \b exceedingly bituminous, 
making abundance of gas, but abounding also in sulphur and 
pyrites. He never met with any coal which did not produce sul- 
phuretted hydrogen, thus proving sulphur to be an element of 
coal. The Tanfield coal is peculiarly free from sulphur. Dr* 
Smith remarked on the great influence which the strata had on 
the quality and nature of the peat ; that the Dartmoor peat dif- 
fers from all other peat. in that it burns with a red ash. 

It was remarked that the smiths in Cornwall owe much to 
their long practice in the use of peat, just as the smiths of Pem- 
brokeshire have learned to use anthracite. Both, however, would 
probably use pit coal, could it be easily procured. 



The conversion of iron into steel was discussed : and it was 
stated that iron could be converted into steel by immersion in 
pure carbon, as in the Macmtosh process, at the rate of l-30th 
of an inch per hour» Mr, Roberts stated the success of case« 
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hardenmg depended on the gentleness of the heat. Great care 
must be taken not to overheat, and case-hardening might take 
place to the depth of 3-8th8 of an inch in four or ^re hoort. It 
was stated to be cyanogen united with iron which produces case'- 
hardening, bnt carbon which produces steel. An instance was 
mentioned by Mr. Carpmael in which animal charcoal was used 
for case-hardening the interior, and vegetable charcoal for soft«> 
ening the exterior. Allusion was made to the &ct, that the most 
perfect chill is obtained by the employment of moulds red hot. 



Mr. Farey alluded to the Vharcoal, or peat coke, which Mr. 
Oldham employs at the Bank of England ; this is in thin cakes, 
and denser than the heaviest wood. Mr. Bramah remarked oa 
tte great value of compressed peat, could it be procured at a 
marketable price, on account of its superiority as a fuel for making 
large weldings. 

The preceding minutes having been read, Mr. Parkes stated 
that the greater part of the charcoal used in Paris is from peat. 
The peat charcoal is preferred to the very best wood charcoal. 
There are two modes of making this charcoal. In a Swedish 
furnace, which is an oven made of lamps of peat, the pieces to 
be carbonised are placed in the interior, ignited, and smothered 
up in the usual manner. The other mode consists in getting 
peat as dense as coal, by allowing the small atoms to come within 
the natural force of cohesion. The peat for this purpose is 
dredged up from the bottom of streams, and laid up to dry, and 
formed into small bricks, which, on drying, contract very much. 
Compression will not do. In Holland they dig the turf and put 
it into running water. The water cannot be driven out by pres- 
sure. He had seen peat compressed with a force equal to that for 
pressing bowls for calenderers, but it was not near so dense as 
that formed by the natural means just alluded to. 

Mr. Pellatt remarked, that the cokbg coal does not deprive 
it of the sulphur. Washing'the coke will remove much that re« 
mains ; but even then it cannot be used for weUUng glass*-* 
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nothing but the purest beech-wood will senre for thk. Charcoal 
will not answer^ as it requires a flame. By welding, he meant 
the operation of putting a handle on a vessel. The glass being 
of a proper temperature, a union formed, provided no sulphur 
be present. 

Mr. Lowe remarked, it had been practically found that beech-' 
charcoal is valuable because of the quantity of carbon it contains* 
There is more pure carbon in a given weight of beech-wood than 
of any other kind. Oak is the nett best. 



Jan. 2d, 1839. 

Brtan Donkiv, V.P., in the chair. 

«< On Framing Lock Gates without Iron Work." By 8. Ballardi 

A. Inst. C.E. 

The ledges, or horizontal pieces, are held to the back and 
mitre-post by dovetail tenons and wedges, thus avoiding the use 
of iron T pieces and screw pms, which occasion the wood in im- 
mediate contact with them to decay, while the parts not pierced 
with iron are perfectly sound. This method was adopted in some 
gates on the Herefordshire and Gloucestershire canal, and, after 
some years* experience, is found completely successfuL Tar and 
white lead are put into the mortices, and the wedge driven down 
upon it, so that every crevice is filled, and the joints rendered 
water tight ; the planks also are fastened on with oak pins in- 
stead of nails. 

Some discussion took place on the general opinion, that when 
dissimilar substances are in contact, as when a gate of one kind 
of wood is fastened with pins of another wood, some action 
tending to loosen the pins prematurely takes place betwixt 
them. 



^' On Tubing the Boilers of Locomotive Engines/' By George 

Buck, M. Inst. G. E. 

In this communication the author has attempted to determine 
the diameter of the tubes of the boiler of a locomotive engine^ so 
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ihat the effect in the generation^of steam may he a maxunum. 
The foUowmg are the conditions upon which the problem is 
solved :— That the evaporating effect of the hot air, in passing 
through the tubes, is in proportion to the extent of sur&ce in 
contact with the hot air, and as the time of contact conjointly.- 
The following are the results of the investigation : — ^The distance 
between the centres of two adjacent tubesishould be equal to four 
times the interval between their internal surfeces ; the diameter 
of each tube should be equal to three times the same interval ; 
that the tubes should be as near eadi other as possible. 

In illustration, Mr. Buck has drawn two sets of tubes of the 
locomotive boOer as generally employed, and one as they would 
be arranged according to the results of this investigation. On 
comparing the products of the aggregate periphery, and the aggre* 
gate area of the tubes, it appears that the boiler tubed according 
to the above theoretic proportion is from 23 to 26 per cent, su- 
perior to the others. 



'' On the State of the Suspension Bridge at Montrose, after the 
Hurricane of the 11th of October, 1838; with Remarks on 
the Construction of that and other Suspension Bridges, in 
reference to the Action of violent Gales." By C. W. Pasley, 
Col. R. Engineers, Hon. M. Inst. C. £. 
By the hurricane of the 11th of October, 1838, one-third part 
of the roadway of the bridge at Montrose, with a very small ex- 
ception, was carried away. The suspension rods on the west 
side were either broken or very much bent, but the chains, four 
in number, and extending in two parallel lines of two tiers each, 
appeared perfect. The distance between the piers is about 410 
feet ; and the chains had been strengthened by additional bars, 
or plates, since the bridge was erected. The statements of Mr. 
Provis, and the author's own observations, led him to the opinion 
that the motions which a bridge experiences are not lateral, but 
longitudinal. The Hammersmith suspension bridge does not 
appear to be subject to those longitudinal motions even in a 
most violent gale ; and Col. Pasley considers this is amply ac* 



c6iinted for by the longitudinal trussing which is there adqited. 
The idea that these longitudinal motions, and the injuries to the, 
roadways of suspension bridges, are owing to the violent action of 
the wind from below, is confirmed by what Col. Pasley witnessed 
in November, 1836, at the Chatham dock-yard. One side of 
the roof of a shed for ship-building was raised up and down re« 
peatedly, till at last a large portion of it, about 40 by 50 feet, 
was floated up like a sheet of paper, and carried to a distance of 
50 yards. Such being the violence of the wind, we may readily 
conceive that the continual eactension and compression to which 
the suspending rods must be subject by the rise and fall of the 
roadway, will, in time, break or bend them. This rise and fall 
of the roadway is prevented in the Hammersmith bridge by four 
lines of strong tmssii^ along the whole length of the roadway, firmly 
connected to the bearers below ; no similar trussing exists in the 
Menai, the Montrose, or any other suspension bridges which CoL 
Pasley has seen, or in the Brighton pier* The damage done to 
the lattet» in November, 1836, is attributed, by Lieut.-Col. 
Reid, who witnessed it, to the action of the wind on the under 
surfoce of the roadway, and not to the lightning. The rise and fell 
of the platform of the Menai bridge is confidently stated to be three 
feet in ordinary gales, so that, unless some similar trussing be 
employed, it may reasonably be expected that this bridge will be 
seriously injured in some hurricane. The peculiar construction 
of the suspension rods in several pieces, with joints, is a source of 
security to this bridge which the others do not possess. The 
author conceives that no suspension bridge of 400 feet betwixt 
the piers can be considered secure without two, at least, inflexible 
lines of longitudinal trussing from pier to pier. 



Feb. 5, 1839. 
The President in the chair. 

At the preceding meeting, Mr. Cottam had mentioned an in- 
stance of iron enclosed in lead for 90 years being taken out with 
the fin and bloom unimpaired. 
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Dr. Faraday inquired whether this was in 'London, as the 
quantity of sulphurous acid in our atmosphere, from^the coal we 
bum, occasioned corrosions which do not occur in other coun-* 
tries. This was especially remarked by foreigners. Some years 
ago consideifable discussion took place on the more rapid decay 
of the stone in the front of Somerset-house, than of the same stone 
in other situations ; it had not occurred to him to refer it to the 
acid in the atmosphere. 

Mr. Sibley remarked, that Westmoreland slating, which is es- 
treinely durable in other places, will not last in London. 

Mr. Cooper had often observed the large quantity of sal-am^ 
moniac and muriate of ammbnia always to be found in the. at* 
mosphere of London. This arose from the soot, the rain washing 
it out, as might beat once ascertained by collecting some water, 
during a shower of rain, on a clean glass— muriate of ammonia 
"Was always in excess. 

Mr. Lowe inquired whether any one had observed in the spouts 
conveying water from the tops of houses a pellicle as of a volatile 
oil, or oxidable matter, on the first water from the tops of all 
houses, aftier a dfy season. This peculiar pellicle is irradiscent, 
and disappears after a few hours. 



Mr. Wilfiams laid before the Institution a series of specimeM 
of turf, from the first state as taken fix)m the bog, to the last 
when compressed, and after it was converted into a hard coke. 
He also described the new resin fiiel, or artificial coal, and which 
was composed of resin and turf coke. 

This resin fuel has been used in the Transatlantic steam**ye8sel; 
and, besides its heating powert and the saving of weight, it en- 
ables the fireman to maintain the required pressure of steam with 
great regularity. 

The mode of using it was described to be to throw it in front 
of the furnace, after the charge of fresh coal. The result was, 
the keeping up^he steam until' the coals burned up, and a better 
combustion of the coal took place. As the result of several 
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triaby it waft found that 2^ cwt. of this iiiel was equal to 7 cwt. 
of Lancashire coal. It was not used alone, but associated with 
the coal. The vessels to New Yoik took out from 40 to 60 tons 
each of it. Thus 2^ cwt. of the resin fuel and 20 cwt. of coal, 
was equivalent to 27 cwt. of coal. In practice, the steam-ves- 
seb now carry and use a large quantity of resin, but which oould 
only be used in connexion with small coal or cinders. This new 
fuel was, therefore, more economical than resin. Ihe price was 
d5s. to 40s. per ton. 

Mr. Lowe remarked, that the statement of Mr. Willianis re- 
specting the peat fuel, led practically to inferences contrary to 
the results stated in Mr. Parkes's paper, and to Mr. Apsley Pel- 
latt, and to his own experiments ; viz., that 9lbs of coke would 
do as much in any department of the arts as 12lbs. of coaL 

Results so diametrically opposite, and from persons working 
on the large scale, and of known accuracy, were not to be dis- 
puted. It seemed that we had either yet to learn some unknown 
laws of combustion, or that the experimenter had not been alive 
to the differences resulting when combustion was conducted 
under the widely different circumstances which each experi- 
menter might have in view. Mr. Parkes's test was the evapora- 
tion of a known weight of water by a known weight of fuel, coke 
or coal, employed. Mr. Pellatt's test was the circumstances 
most beneficial to the temperature of a glass-house furnace. 
Now these results, wonderful to relate, were strictly in accord- 
ance with the results of the experiments of Marcus Bull, of Phi- 
ladelphia, whose test was the raising the temperature of a chest 
• of known cubical contents (512 feet), by 10 degrees of Fahren- 
heit. All these experimenters find that, so fkr from coal and 
coke having the same value, it requires '4lbs. of the former to 
produce the same efiect as 31bs. of the latter. Now, it does ap- 
pear that the results of Mr. Williams are conflicting with these. 
' He finds that equal work is produced in the marine engine by 
substituting one ton of a mixture of peat and resin for four tons 
of coal I wluch coal, in its composition^ weight for weight, must 
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contain a far less quantity of hydrogen and oxygen than is known 
to exist in the generality of peats. It appears that one ton of 
peat and of a hydro-carbon, far more inflammable than coal, 
supersedes all the carbon, hydrogen, oxygen, and a little ni- 
trogen, combined in four tons of coal. I would suggest, as a 
theory for investigation, whether it may not be found that the 
coal or other fuel, which contains chemically combined the least 
oxygen, will not in its combustion give off the most available 
heat, owing to the oxygen combining with the hydrogen pro- 
ducing less water, which, as aqueous vapour, will carry up the 
chimney a large portion of the heat, but in a latent state. 

Mr. Cooper remarked, that Marcus Bull's ^experiments were 

. liardly applicable to the present inquiry, as he had constracted a 

box by which to ascertain how much air was heated by u given 

quantity of fuel, looking more to the domestic economy of the 

• fuel thian ^to its uses in the arts. 

Dr. Faraday was of opinion, that a close comparison oughtnot 
to be instituted betwixt the application of heat to glass pots and 
to a boiler. In the former case, an immense quantity of heated 
air passed away as in the smelting furnace for iron, where a 
greater weight of air passed through the fUmace than all the 
other materials, as coal, limestone, and ironstone ; in the latter 
case, there is an immense demand for latent heat. We know 
that a very small quantity of fuel is sufficient to heat and ke^ 
hot a large mass of matter where there is no rapid absorption of 
.latent heat* 

The experiments just referred to show little as to the absolute 
quantity of heat in different fuels, as there was so great a differ- 
ence in the quantity worked out in the two cases. To imagine 
that the coke of a chaldron of coals should produce as much 
heat as the chaldron of coals, could not be the case, or the heat 
of the coke oven would go for nothing. But there is so great a 
difference in using coke and coal for heatmg glass pots and under 
. a boiler, that the two cas^ cannot be compared. He should con- 
;'Ceive that very, great advantages might result ftom having a resin 
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Aiel in the front of tbe fire ; the resin woald, perhaps, not be ad- 
Tftntageons by itself, but more ad7antageous with an inferior than 
with a saperior coal. 

Several instances were mentioned in which it had been at« 
tempted to render the heat of coke ovens available for other pur- 
poses ; the results were very contradictory. Many patents had 
been taken out for this purpose, but they failed. In one case, a 
coke oven heated the boiler of a steam engine, but the steam 
generated was barely sufficient to move the engine when doing 
no work. It was found also, in some experiments, that a proper 
coal for coking being used, there was no available heat for the 
generation of steam ; an improper coal being used, there was 
tteam, but little coke. 



Mr. Lowe remarked, that the analysis of coal was very imper- 
fect. One author tells us that cannel coal contains no oxygen ; 
but the gas-maker knows that this< coal, though previously per- 
fectly dried by being brought to a boiling heat, yields three times 
as much water, called ammoniacal liquor, as any other coal. 
This results from the combination of the elementary oxygen and 
hydrogen producing water, which, as vapour, is extremely greedy 
of heat. It was an important inquiry, whether the quantity of 
elementary oxygen in coal may not occasion the difference be- 
tween it and coke. 

Mr. Williams stated, that peat employed in connexion with coal 
makes a most improved coke. If one-fourth of Lancashire peat 
be added to threcrfourths of coal, a coke which the iron- 
masters pronounce to be the best for the manufacture of iron is 
produced, whereas coke from the coal simply cannot be used for 
this purpose^ 

Extracts from Smeaton's MS. Papers, communicated by John 

Farey, M. Inst. C. £• 
Mr. Smeaton, in a letter dated 25th November^ 1778, remarks, 

VOL. XIII. 3 H 
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tfaftt he had seen^ at Furness Fells, in LaQcaahke, a blast ^mace 
for smeltidg iron with peat This peat bt)!!, made by Mr. Wil* 
kinson, possessed extremely small grain, and the metaUie atoms 
being very closely combined, dnd wad found to answer well when 
mixed with other' iron for niaking slit millroUers. 

i II 



Mr. Farey also communicated some extracts from the papers 
of Mr. Mushet* respecting the manufacture of iron with peat ; 
the quality of the fuel, and the nature of the iron produced 
therefrom. 



9i0t or |patent0 

Grant$d by the French Oovemment'jnrtfia the 1st of January to the 3lst 

•/ JMw^ffft, 1838. 

(Continued from p. 379.) 

To Ndel Jarry and Benjamih Philippe^ of Paris, for ah appaiutas 

called tfiamobiief calaulated to be used instead of fixed Tailroadti 
->- Darid Barillot de Malpiehre, of Pitfis, for Im appattlM for 

axtracting and burning limestone.' 
-*• William Robert Snrifft, of Sossftr^ for tmpvo^miielits in thd 

engraving of cylimfars seed for printing papers and tissa^s, te. 
■— Jean Claude Janin, of St. Foy les Lyon, for a fhtme to wear* 
' and Cat at the same time two pieces of plain relret* 
-r Charles Esbrard* Touasaint Battiste^ Pierre Morati, and Pierre 

Giraud, of Paris^ for a new manner of cleaning the bark of 

malberry, of lime, or other barks fit for the manafactariftg of 
'. paper, or India paper* 
— • John Isaac Hawkins, of London, for a new power eagio^ ap* 

plicabie to locomotive or other purposes. 
-^Mathiea Francois Isoard, of PbutIIi 'for improTeiikeats in 

acoustics* 
•—Count Loais Jdski, for a common recipii^nt for retaiaiig 

gaseous fluida. - - 
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To the Iron Company of Andincoart^ for a new means of pro- 

caring caloric, so as to dispense with blast fvmaces, &c* 
*- Clande Arnouz, for a new system of locomotion on railroads. 
•^ Clande Brice Hnillier^ of Monthirie, for a method of obtain- 

— ing all the carbon contained in wood. 

-*- FraD^ois Charles Sinot, of Paris, for a new kind of a balance 

. lever^ called Sinoi ieyer. 

— - Angnste Boncherie, of Bordeaux, for a means of penetrating 

wood wiUi matters fit to preserve, scent, and colour it. 
*^ Francois Charles Busset and Fran9ois Bertrand Lcenlliet, for 

a new method of printing mnsic. 

«^ Jean Lonis Theodore Gadin, of Paris, for a new mode of im- 
pression. 

•^ N^ron, jan«» of Rouen, for certain improvements in the print- 
ing of silkf cotton,. or linen. fabrics. 

— - Michel Beaudelot^ of Harancourt, for an apparatus for col- 
lecting the gases which escape from the mouth of blast furnaceSy . 
and bringing them back into the said furnaces. 

— - Pierre Auguste Delacroix and Jacques Hubert Detrimpnt, of 
Paris, for an improved mode of making bread. 

•v« Jules Marechal and Co., of Paris, for an improved method of 
placing filtering matters. 

— Philippe Mathieu, of Paris, for a new gas-meter with a rotary . 
piston. 

— Miles Berry, civil engineer, of liondon, represented by If r. 
Perpigna, for additions to his former patent for preparing a 

. c^tain colouring matter aj^licable to dyeing, to the printing, 
of fabrics and to writing. 
-^ Michael Emmanuel Valadon, of Paris, represented by Mr. 
Perpigna, for additions to his former patent, for improvements 
in the means of stopping bottles and other vessels. 

PATENTS FOR TEN YEARS. 

To Raphael de Ayala, represented in Paris by Mr. Perpigna, ad- 
vocate, of the French and Foreign Office for Patents, rue 
Choiseuly for improvements in parasols and umbrellas. 
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To Pierre Louis Machu and Henry Black, of Lille, represented 
in Paris by Mr. Perpigna, fora new embroidery, called grain 
de rizy applicable to bobbin net. 

— » Joseph Samuda and Joseph d'Aguilar Samuda, engineers, of 
London, represented in Paris by Mr. Perpigna, for improve- 
ments in gas-meter. 

— Auguste Petibon, of Madrid, represented in Paris by Mr. 
Perpigna; for oil of kalbary, to die hair. 

— John Davies, of Manchester, represented in Paris by Mr. 
Perpigna, for improvements in printing calicoes and other 
fabrics. 

-« James Henry Nelson, of Warwick, represented in Pftris by 
Mr. Perpigna, for an improved method of purifying isinglass. 

«*- Simon Suzanne h^ree Boub^c, represented in Vnm by Mr. 
Perpigna, for an improyed portable apparatus for teaching 
geology. 

-^ Louis Vincent Raymond Baudoin, represented in Paris by Mr. 
Perpigna, for a machine to cut wood, and called planing ma- 
chine. 

«-• John Chanter, of London, represented in Paris by Mr. Per- 
pigna, for additions to his former patent for improvements ia 
steam generators. 

•— Auguste Martin Theodore Loth, represented in Parb by Mr. 
Perpigna, for additions to his former patent for improvements 
in umbrellas. 

— Pierre Orph^e Erard, of Paris, for a double-action harp. 

»~ Nicholas Mathieu Rienssec, of Paris, for improvements in chro- 
nological tables. 

— Henry Menet, of Paris, for improvements in the fabrication of 
paper. 

— > Baudoin, brothers, of Paris, for a new kind of gaiter, 
-i-i Julien Dumont, of Paris, for a new method of clarifying sugar 
and symp. 
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